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In an article entitled “Does Hyperglycemia Harm tlie Diabetic Patient?” which 
appeared In the Medical Clinics of Nortli America for March 1947, in refemng 
to a paper by Boyd, Jackson and Allen it was staled that “the degree of control 
of the disease was termed good if hyperglycemia was fairly constant and glycosuria 
frequent or continuous lliough mild " All who know tlio work of the Iowa group 
will recognize that they call this degree of control poor, and this is tlio word which 
was intended 
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SYMPOSIUM ON ADVANCES IN CLINICAL MEDICINE 


FOREWORD 

The selecUom for this symposium have been made with the hope of 
bringing to the general practitioner the recent advances in the field 
of medicine most useful to him Consequently such common and im- 
portant conditions as hypertension, coronary disease, nephritis, peptic 
ulcer, the acute Infectious diseases, the dysentenes, pneumonia and 
rheumatic fever are all discussed by competent authoribes The trouble- 
some problem of chronic brucellosis is ablj presented by Elsele. Less 
common, but eijually important diseases such ns bnctenal meningitis, 
encephalitis, chronic hypoparathyroidism and disseminated lupus 
erythematodes are excellently considered by outstnndmg workers in 
the respective fields 

The electrocardiographio studies of Katz and Weinstein and the 
observations of Wakefield with regard to the assoclahon of gnllbladder 
disease and heart disease will be read with Interest, as will be the 
splendid discussion of steatorrhea by Ricketts and his associates Two 
clinics are devoted to functional disturbances one fascinating de- 
scripbon by Daldn of the psychosomatic approach in general pracbee, 
and a more specific consideratfon of functionnl uterine bleeding b> 
Davis An up-to-the-minute consideration of the Rh factor is presented 
by Potter whose contnbubons In this field arc well knoivn 

The discussions of the recrat developments in the use of the nnti- 
biobo drugs, includmg the adverse reactions, should be of particular 
interest to the general practitioner Wagners clinic on hay fc\cr and 
asthma is based upon a broad experience with these conditions and 
includes a conservative evaluation of the new drug bcnadiyl Tlie 
clinic on the acbon of radioaclivo phosphorus and the nlkvlamiucs in 
die treatment of neoplastic and allied diseases of the hemopoietic 
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system by Jacobson and Ins associates portrays a thnllmg advance 
made during tlie war years 

Tbis volume is presented witli die liope that it may be of imme- 
diate service to all practitioners of medicine 

Walter Lincoln Palmer, M D 



RADIOACTIVE PHOSPHORUS (P«) AND ALKYLAJHNES 
(NITROGEN BIUSTARDS) IN THE TREATSIENT OF 
NEOPLASTIC AND ALLIED DISEASES OF THE 
HEMOPOIETIC SYSTEM 

Leon O Jacobson, M D Chahles L. Spuhr, MX) ,t 
T R Smith, MX) f and G F Dick, M D § 

The treatment of neoplastic diseases originating in the hemopoiebc 
system with enteral or parenteral radioacbve material has been em- 
ployed only during the past decade In fact, the only radioactive 
isotope that has been shown to be effecdve in such diseases is radio- 
active phosphorus (P®^), first used clinicaliy by Laivrence and his 
associates^ A recent exhaustive study by Reinhard, Moore and 
others^ mcludes the revieiv of the eusbng literature and an analysis 
of the use of radioactive phosphorus in the treatment of more than 
150 patients with various blood dyscraslas It is likely that with the ad- 
vent of the 'Atomic Age" radioactive isotopes for therapeubc purposes 
will be more readily available Many invesbgators are dlrecthig their 
research toward a more specific attack on neoplastic hssue by means 
of attachmg radioacbve atoms to molecular structures which are dif- 
ferentiallj distributed to or taken up by neoplastic tissue Knowl- 
edge of the metabolic behavior of phosphorus led early mvestigators 
to use radioactive phosphorus In the tliempy of tlie lymphomas and 
leukemias' The) showed that hemopoiebc bssue and bone and neo- 
plasbc diseases origmabng therein took up a larger fraction of admin- 
istered radioacbve phosphorus than tissue such ns muscle and brain 
Chemical agents hav'e long been employed in treatment of various 
diseases of the hemopoietic system Fowlers solution (potassium 
arsenite) was Introduced in tho latter part of the nineteenth centuij 
in the treatment of leukemia. More recently Forkner and Scott* re 
emphasized its usefulness as an adjunct to i-radiabon Benzol 
(CoHo) is shll bemg used m European clinics prunonl) for the 
treatment of leukemia, but has been largely discontinued in tills coun- 

From tho Fmn)^ BllUngi Medical Clinic, Department of Medicine, Unl\*cnlty 
of Chicago 

• Awislanl Professor of Mediano Uni\’crsity of Chicago School of hfedidne 
Attending Fh\-5idan Albert hferritt BilUngs IfospitoL 

t Assistant Professor of Mcdldno, Unl\*mlty of Chicago School of hfedidne 
Atlf^ing Ph>'sidan Albert Merritt Billings Hospital 

$ Instructor in Medicine Unl>errity of Chicago School of Medldne 
I Professor ond Chairman Department of \icdiclnc Univcnilj of Chfcigo 
School of Mcdidnr nml Attending Plo’ddan Albert Merritt Billings HospItaL 
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try because of its toxic effects and complications. Phenylhydrazine 
still IS used in the treatment of polycythemia rubra vera. Gilman and 
Phihps,'* reviewng the biological actions and therapeutic applications 
of the alkylamines (nitrogen mustards), referred to the fact that two 
mtrogen mustards, namely tns (/3-chloroethyI) amine and methyl bis 
(/?-chloroethyl) amine had been used in the treatment of 150 patients 
by several groups of investigators In a preliminary report by 
Jacobson and his associates,® the results of the treatment of fiftj'-five 
cases of leukerma, lymphoma or allied disorders with methyl bis 
(yff-chloroethyl) amine hydrochloride* were summarized. 

It IS the purpose of this commumcation to summarize briefly the 
clinical apphcations of radioactive phosphorus and methyl bis 
(yff'chloroethyl) amine, and present cases illustrating the therapeutic 
effects of these totally differently acting agents on diseases of the 
blood-fonmng organs. 

RADIOACTIVE PHOSPHORUS (P”) 

In Table 1 is given the diseases of the hemopoietic system which we 
have treated with radioactive phosphorus. 

Our own experience and that of a number of other investiga- 
tors”’ has been that radioactive phosphorus is probably 

the most effective agent available at present for the treatment of 
polycythemia rubra vera. 

The effect of this isotope on the acute leukemias and multiple 
myelomas has been disappointing The remissions produced in tlie 
treatment of Hodgkm’s disease have likewise been unsatisfactory. Our 
results are corroborated in the pubhcafaons of several other mvesti- 
gators ”> ^® 

The therapeutic response m chronic Ijunphatic and myelogenous 
leukemia has been largely comparable to that which is expected from 
x-radiation. Clinically significant remissions are usually produced 
also m lymphosarcoma after admmistration but occasionally the 
results in individual cases are wholly imsatisfactory, as various com- 
munications mdicate 

Method of Administration.— The reader is referred to the pubh'ca- 
tions of vanous investigators^’ 2 - -0 for the techmcal details of 

the preparation, administration and effective dosage of radioactive 
phosphorus in the treatment of the diseases listed m Table 1. Bnefly, 
however, a sterile solution of radioactive phosphorus, sudi as the 
sodium acid phosphate, is administered orally or intravenously in 
smgle or divided doses The effective dosage is higlily mdividualized 
In general multiple small doses each consisting of approximately 
1 milhcune given intravenously are the most effective in the treat- 

** Verna, used hereafter for the sake of brevity 



TABLE 1 — DISEASES TBEATED ^VmI RADIOACTIVE PHOSPnORDS, DBMA AND X RAY AND TYPE OF RESPONSE IN TERAIS 



AU patlenli ore sUll In remtjilcm. 
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ment of the leukemias and lymphomas. It must be emphasized that the 
isotope under discussion exerts varying effects on tlie hematological 
constituents of tlie peripheral blood, depending upon the disease 
being treated, mdidividual sensitivity, and the amount of the isotope 
admmistered Severe lymphopenia, neutropenia, thiombocytopenia 
and anemia may result if care and judgment are not exercised m each 
case Frequent blood counts are essenhal in determining the effec- 
tiveness of tlie drug and in preventmg these reacbons 
In the treatment of lymphomas and leukemias we have found that 
approximately 1 miUicune may be admmistered intravenously once 
to twice weekly durmg the first two to three weeks of treatment. The 
frequency of injecbon is reduced or disconbnued thereafter as indi- 
cated The effect on the hematological consbtuents of the peripheral 
blood and chnical evadence of remission must serve as guides to the 
amounts and frequency of administrabon of the isotope m individual 
cases If the isotope is admmistered orally, a 75 per cent absorphon 
of the administered dose is assumed. It should be given preferably in 
the morning m orange juice No breakfast should be given unbl at 
least two hours after tlie administrahon of the isotope Milk and iron 
preparations should be avoided during tlie t\venty-four-hour penod 
preceding and following the admmistrabon of the isotope Tliese pre- 
caubons are emphasized by several workers.-- 
In the treatment of polycythemia rubra vera, a single intravenous 
dose of 6 to 8 miUicunes, or 8 to 10 milhcunes by mouth, has usually 
produced a remission in our expenence In a few instances it has 
been necessary to repeat a dose largely comparable to tlic initial dose 
after three to five months. In order to avoid tlie complications of 
thrombosis m patients with high cr^'throcyte and hematoent values 
at the onset of treatment, it is perhaps v-ise to do phlebotomies and re- 
duce these values to approximately 6 million and 60 per cent respec- 
tively before, or concomitant with, tlie beginning of therapy with 
the isotope Remissions of from six montlis to nearly two years, and 
even longer, have been produced in thirteen patients with polycy- 
themia which we have treated thus far with P^-' The remissions pro- 
dueed m patients with polycythemia and reported by other investi- 
gators after the use of radioaetivc phosphorus vary in individunl 
patients from six months to five years -• 
niuslrativc Cases. — The following two case reports illustrate tlie 
effect of P22 on polycythemia rubra vera and lymphosarcoma respec- 
tively 

Case I —PoJycylhcmia Rubra Vera — W B , a 43 year old coal merchant, was 
first seen at tlie Umversity Medical Chnlc on August 28, 1943 complaining of re- 
current abdominal pain, nausea and vomiting, occasional j dizziness, headaclies 
and "flushed” feehng of two years’ duration Except for a florid complexion and 
an enlarged spleen, physical examination was essentially negative Laboratory find- 
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revealed a Donnal urine, free add on histamine test, negative Wassonnann and 
reactions erythrocytes 6,500,000 per cu mm , hemoglobin 183 gm. per 100 
ca (photoelectric), leukocytes 11,400 with a normal differential, hematocrit read* 
ing 61 per cent 

The patient was hospitalized for stndy X ray examination of the gastrointes- 
tinal tract revealed a deformity of the duodenal bulb with a crater A blood count 
taken on admission was comparable to the first one made in the Ont patient Clinic 
Blood volume was measured using the En^is blue technic,** the results of which 
were total blood volume 6650 cc., red cell mass 4390 cc., plasma volume 2260 cc , 
hematocrit reading 66 per cent The patient was placed on ulcer management and 
repeated phlebotomies reduced the count to 5,300,000 per cu rnm ., the hemo- 
globin to 16»2 gtn. per 100 cc*, and the hematoent reading to 60 per cent He was 
discharged and seen at approximately monthly intervals in the Out patient Clinic. 
Phlebotomies were performed on the average of once monthly each time 500 to 
600 cc. of blood was temoved. Ho xvas maintained cssentiaUy symptom free on 
this regimen until October 1, 1943 when he noticed that the right side of his 
tongue and his right upper extremity felt numb, end a feeling like *^necdles end 
pins” appeared in the ri^t arm He also noticed short, fleeting episodes of a similar 
feeling in the right leg The physical findings were compatible with cerebral 
thrombosis at the left posterior internal capsule 

Laboratory findings at this time revealed that the hematocrit reading had risen 
to 61 per cent and the erythrocytes to 6300 000 per cu. mm The patient was 
again hospitalized for a short period and phlebotomies were again perfenned on 
several succesrivo days, reducing his hematocrit reading to 50 per cent and his 
red count to 5,400 000 per cu- mm. A more itringent tUcer management was to- 
stituted using alkalies, atropine and a bw residue nonlaxativc diet By May 1944 
the ulcer crater was no bnger visible TOcnlgenobgicaBy The symptoms of poly 
oythemia, including headache and dizziness, continued, however and in addition 
the patient cotuplaiaed of the persistent numbness and tingling and awkwardness 
of Ms right arm and leg Frequent phlebotomies were stiU necessary and therO' 
fore beginutog May SI 1944 a series of totrav’cnous tojectiom of mdloactive phos- 
phorus, totaling 8 3 mllficuries xvas given over a period of eight weeks. The Initial 
iniection of 8 3 mlMcunei ^vns followed at totcr\*als of two weeks by subsequent 
injections of 2, 1, 1 and 1 tnlUlcuries Erythrocytes on the day of the initial infec- 
tion nxunbered 6300,000 per cu mm hemoglobin 173 gm per 100 cc., hemato- 
crit reading 62 per cent, platelets £85,000 per cu. mm , leukocj'tes 18 000 per 
cu mm 

Within eight weeks after the first Infection the patient was free of headaches 
and dizzy spells and has remained In a s>’mptomatlc and hemalobgical remissJon 
for more than 8e\'enteen months sinco the last Infection, except for a mild residual 
awkwnnlncss of the right arm and leg resulting from the original cerebral throm- 
bosli The duodenal ulcer has remained hiaclive symptomatically 

In Figure 1 is given the control and post-treatment effect of radio- 
phosphorus on the hematological constituents of the peripheral blood 
in Gaso I The control value of each of the constituents represents an 
average of three samplings during the week pnor to the first intra- 
venous injcchon of 3 3 mlllcurics of One month after the last 
injection the patient s leukocytes numbered 3G00 per cu mm- This 
leukopenia wtis largely a reflection of the reduction in neutrophils 
The values of the other hematological measurements wxrc at that lime 
hemoglobin 14 gm. i>cr 100 cc , erythrocj'tcs 4 800,000 per cujnm, 
platelets 155,000 per cumm hematocrit reading 40 per cent and 
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rehculoc)i:es 1 per cent. The leukocj'te value rose slowly tliereafter as 
did the platelets and reticulocytes On the other hand, tlie hematoent 
reading was further reduced to 34 per cent and the hemoglobin and 
erythrocyte values to 12 gm per 100 cc, and 3,400,000 per cu mm re- 
specbvely before slowly rismg to more normal values. Seventeen 
montlis after the last mjection of radioactive phosphorus and nineteen 


MOMTHt ArTlR THCATMCMT 



Fig 1 (Case I).— Tho effect of intravenously adnumstcred radioactive phos- 
phorus on the hematological constituents of tho peripheral blood of a patient with 
polycythemia rubra vera. 

months after the first treatment with the hematological values of 
the penpheral blood are still svithin normal limits 
The eEects of these injections of radioactive phosphorus upon tlie 
penpheral blood illustrate the caution which must be used in the 
administration of this isotope It is not unlikely tliat tlie last injection 
of 1 millicune was unnecessary and perhaps this degree of anemia, 
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leiilcopema and thrombocytopenia might have been avoided had it 
been omitted. It is also worthy of note that the mean corpuscular hemo 
globin*® rose to 35 micro-micrograms and the mean corpuscular vol- 
ume to more than 115 cubic microns three months after treatment and 
gradually returned to normal thereafter This has been noted in prac 
tically all patients who developed anemia following therapy It is 



Fig 2 (Cose n) “The effect of orally admini ster ed radioactive phosphorm on 
the hematological constituents of the p^pheral blood of a patient with lympho- 
sarcoma. 


not due to an increase in reticulocytes Macrocytes appear and the mean 
cell diameter rises concomitantly with this increase in cell volume. 

Cass II ^Lymphosarcenuu-^SL, aged 28 a housewife, was first seen In the 
Clinic on July 10 1945 complaining of increasing weakness and fatigue and en- 
larged lymph nodes in the neck area, armpits and groin. Approximately one >Tar 
previously she noted tho appearance of small masses In the nede and In the six 
months prior to her first Writ she noticed the axUiaiy and inguinal swellings. 
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Physical examination revealed a well developed woman In no acute distress, 
witli antenor and posterior lymph nodes in the cervical region bilaterally, up to 
15 mm m size, and bilateral axillary and inguinal nodes Tlio liver and spleen 
W'ero palpable 1 cm below tlic costal margin on inspiration In tlic right and left 
midclavlcular line respectively The patient entered the hospital and a ccnacal 
node wras removed surgically Histological examination rcvcalcrl a lymphosarcoma 
The pahent was discharged and beginning July 30, 1915 radioactive phosphorus 
tlierapy was begun One milhcunc of phosphorus was administered orally every 
five da>'s imtil a total of 7 millicurics had been given Within two weeks of the 
last dose the peripheral lyunphadcnopathy had disappeared except for scv'crnl 
small, nonlendcr 5 mm nodes in the posterior cervical chain bilaterally. The 
spleen and hv’cr which had been palpable at tlic firs^ admission were no longer 
palpable on mspirabon and symiptoms of weakness and fatigue were Largely nl- 
Icvaated In March 1946 tlic patient was sjanplom-frce but the lyanph nodes in 
the neck and axillae began to increase in size, and symptoms of malaise, weak- 
ness and fatigue recurred A course of treatment wath radiopbospliorus, similar 
to that given prevaously, was repeated in April of 1916 Physical examination on 
June 11, 1946 revealed that the lyanphadctiopalhy had again regressed 

In Figure 2 tlie effect of the first course of onall>' nclnnnistcred }’'‘- 
on the leukocjd:es per cubic millnnetcr of tlic peripheral blood js 
shown. As is charactensticallv apparent after the administration of tins 
isotope, the lymphocytes arc reduced prior to the reduction of the 
neutrophils The effect on (he licmoglohm and cradhroca'lc values was 
negligible 

/S-CHLOnOETHlX AHnNES (MTnOCEN MUSTARDS) 

Two alkylamme compounds have thus far been used clinically in llie 
treatment of neoplastic diseases and allied disorders of the hemo- 
poiebc system Our experience, which dales hack to March 1943, has 

Cl 12 

/ 

CHoCHoCI / 

/ / 

CH,-N »CIh-N-CIl2-f Cl- 

\ \ 

CH 2 CH 2 CI \ 

N 

cii2cn2ci 

Fig 3— Formula of mctliyl bis (/?-chIorocthyI) amme hy'drochlorido and the 
first transformation product The etliydcnimonium derivative (shown on Uio right) 
IS thought to be tlie physiologically acUve compound, according to Gilman and 
Philips * 

been confined to the use of bis mctliyl ( )3-c]iloroethyl ) amme hydro- 
chlonde only,® The formula for tins drug and its first transformation 
product is shown in Figure 3 Other invcsbgators have studied the 
effects of the tris (/S-chloroetliyl) amine hydrochloride as well,**' ^ 

Dema is dissolved in sterile normal sahne and injected intravenously 
in a dose of 0 1 mg per kilogram of body weight for four successive 
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days Such a course of treatment is usually sufBdent to produce a 
remission in Hodgkm’s disease, lymphosarcoma, chrome lymphatic 
leukemia and polcythemia rubra vera The diseases with which we 
have had experience in the use of this drug are shoivn m Table 1 An 
attempt to compare the therapeuhe effectiveness of Dema with 
and x-radiabon is also Included in the table The remission produced 
thus in Hodgkms disease (one to ten months), lymphosarcoma (one 
to ten months), lymphabc leukemia (two to twelve months), myelog 
enous leukemia (none to three months) are no longer, and perhaps 
shorter, than those which could be expected from x-mdiabon The 
remissions produced in polycythemia (four to seventeen months") 
are significant It is quite definite, however, that the remissions pro 
duced In Hodgkin’s disease ivith the alkylammes indicate its supenority 
over PS2 in tfig treatment of this disease In our experience, remissions 
have been produced in cases of Hodgkin’s disease and lymphosarcoma 
classified as x-ray resistant This iug has been ineffective in the 
beatment of the acute leukemias and mulbple myeloma 
The immediate toxic reactions are not serious and consist largely of 
nausea and vomiting wlthm two to three hours after each injection 
The delayed and more serious reacHons which may ensue are local 
thrombosis and thrombophlebibs, and destruction of hemopoietic tis- 
sue Thrombosis and thrombophlebitis are enbrely avoided if the 
material is sufllciently dilute when administered 
Lymphopema, neutropema and thrombocytopenia which develop 
ivith a course of four or more successive injections of the drug reach 
a maxmium withm the first three weeks The rapidity and severity with 
which these latter reactions are manifest depend upon the sensibvity 
of the individual to the drug, the disease concerned, and the total 
amount of drug given in a course With a course of four or more m 
JecUons leukopenias of 2000 cells or less per cubic miUlmeter are com 
mon Anemia may develop but is usually minor Bleeding time maj be 
mcrcased but hemorrhagic manifestahons are rare The changes occur- 
ring m the peripheral blood are paralleled in the bone marrow Serial 
sternal puncture and rib biopsies on selected patients follmving treat- 
ment mdlcate that on cxbcme destruction may occur Recovery of the 
bone marrow is complete after varying mtervals and parallels the 
return of tlie constituents of the peripheral blood to normal Limits 
niuBlmlivo Case* —The case reports of two patients treated with 
Dema are gisen belovs These cases, one of pol) cythemla rubra sera 
and the otlier of Hodgkin s disease, illustrate the tlierapciille effect of 
the dnig as well as its more serious toxic manifestations 

Cask IIL— PofiKVl/icntfa Rubra Vero— S a 3S year old discharged Navy 

seaman was Drat seen In the University Medical Center on August d 1944, com- 
plainlnp of epigastric distress, palpitation, a dull upper abdominal pain, and 
• All patients are still In remission. 
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nausea and vomiting of four months' duration He had been told in 1938 that he 
had an enlarged spleen 

Physical examination was essentially negative except for a general ruddiness 
of the sldn and an enlarged spleen, palpable 5 cm below the costal margin The 
blood pressure was 140 systolic and 94 diastolic Laboratory examination revealed 
the foUowmg" leukocytes 18,200 per cu mm , hemoglobin 20 gm per 100 cc , 
erythrocytes 7,300,000 per cu mm , and an esscnhally normal difFcrcnUal coimt 
The Wasseimann and Kalin tests were negative 


MOMTMl AfTCR TRCATMtUX 



Fig 4 (Case HI) —The effect of Dema on the hematological constituents of the 
peripheral blood of a patient with polycylliemia rubra vera 


The patient was hospitalized and the examinations conducted were indicative 
of a primary idiopathic polycytliemia Phlebotomies were done at frequent inter- 
vals m the Out-patient Clinic after his discharge and tlie cell volume was main- 
tained at approximately 50 per cent for several months The patient failed to 
return for phlebotomies between September 14, 1944 and January 1, 1945 at which 
time his cell volume had again risen to 64 per cent, hemoglobin 20 5 mg per 100 
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cc,, erythrocytes 7,030,000 per ctu tnin., and leukocytes 15,900 per gm co. mm Ho 
was hospitalized on January 6, 1945 

Beginning January 6, 1945 8^ mg of Dema were given intravenously daily 
for four consecutive days MUd nausea and vomiting occurred within two to four 
hours after each injectiorL As is shown in Figure 4 the leukocytes were reduced 
from 18 000 to 4 OOO cells per cu mm. within twenty-one days after the initial 
injection of Dema and rose gradually thereafter The hematocrit, hemoglobin and 
erythrocyte values fell to normal lin^ts within a period of two months and have 
remained within normal limits over a period of seventeen months since the original 
treatment. 

Seven months after the original treatment, the patient was again given a series 
of four daily injections of 8 3 mg- of Dema in the Out patient Clinic. Eiccpt for 
a slight reduction in the leukoc>les and erythrocytes per cu mm. this series of 
Injections had remarkably little ^ect compared to that noted after the first scries 
of Injections The patient remains under observation and is symptom free and 
still in remission from thw hematological standpoint 

Case IV— Hodgkins Disease— J C., a 24 year old male clerk, was admitted 
to BUlIngs Hospital on September 25 1044 On No\*ember 11, 1943 the patient 
had been hospitalized elsewhere because of epigastric distress of a year 8 dum 



rig 5 (Case IV) —The effect of a couno of Dema upon the te m per a ture end 
pulse of a COSO of Hodgkins disease 


Uon and the dlsccrvciy of lumps in his nock. A biopsy of a cervical lymph node 
made at that time was reported to the intient to show Hodgkins disease In De- 
cember of 1943, a series of eiglil x ray treatments ^•cre gi\m to the neck, fire to 
the right axilla and ten to the abdomen and back, with relief of s>‘mptOTm and 
decrease In the sire of the lymph nodes. In apimndmalely two months hou-c%*eT, 
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Physical e^minabon was esscnbally negative except for n general n,flfHn,.cc 

enlarged spleen, palpable 5 cm bcloiv ibe costal margin TIw 
blood pressure was 140 systolic and 04 d.-icinlto r i . , margin Ibe 


T HOUSANO 5 
PCR CU MM 


-^QHT^nt j 


months Ar : 

» t 3 4 


* T M l' N 7 
^ c 7 a 0 


10 u 


‘*'^^0USAndS 
per CU MM. 

60o 


400 


200 

hematocrit 

IN >4 

fio 


(0 


io 


20 

GsAMS 

jQi 

Per loo ml 

ro 



CAttn t. 


^LATELtrs ^ 



4 (Case HI) — — — 

The paZr"^^ ^ *P”fetm'^ibrvera'”^ 

ffl'^®'^*wS2°weJrd“‘^'^ 'verc Indicabvo 
approiLSL ‘Jl^'=Wg7SirZ ^^<=Tucnt intcr- 

his ceU volume had W. 1947a7dTnn^ to 

-- -en to 04 per cent. 



NEOPLASTIC DISEASES OF HEMOPOIETIC SYSTEM 13 

cc., erythrocytes 7»030,000 per ol mm., aod leukocytes 15 900 per gnu cm mm He 
was hospitalized on January 5 1945 

Beginning January 6 1945 8.5 mg of Dema \yoTO given intravenously dally 
for four consecutive days Mild nausea and vomiting occurred within two to four 
hours after each injection. As Is shown In Figure 4, the Ieukoc>'tes were reduced 
from 18 000 to 4 000 cells per cu, mnu within twent>-ono days after the intHnl 
injection of Dema and rose gradually thereafter The hematocrit, hemoglobin and 
erythrocyte \'alues fell to normal limits within a period of two months and ha\‘e 
remained within normal limits over a period of seventeen months since the original 
treatment 

Se\'en months after the onginal treatment, the patient was again given a series 
of four dally Injections of 8B mg of Dema in the Out patient Clinic. Elxcept for 
a shght redaction in the leukocytes and erythrocytes per cu mm. this series of 
injections had remarkably little ^ect compared to that noted after the first series 
of injections The i>atient remains under observation and is symptom-free and 
still to remission from th.. hematological standpoint 

Cass IV —Hodgidn s Disease — J C., a 24 year old male clerk, was admitted 
to Billings Hospital on September 25 1944 On No\*ember 11, 1943 the patient 
bad been hospitalized elsewhere because of eplgastdo distress of a years dura 



Fig 5 (Case IV) —The effect of a course of Dema upon the and 

pulse of a case of Hodgkins disease. 


lion and the discover! of lamps in hfa ncdc. A biopsy of a cmicaj lymph node 
made at that time was reported to the patient to show Hodgkin s disease. In De- 
c^ber of 1043, a series of eight x ray treatments were giv'cn to the nedc, fi\*B to 
too right oxtila and ten to the abdomen and back, with relief of sj-mptoms and 
decrease to too size of the lymph nodes In approiimalely tun monllw howrsTT 
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nausea and vomiting of four months’ duration He had been told in 1938 that he 
had an enlarged spleen 

Pli>’sical examination wns cssentiallj negative except for a general ruddiness 
of the skin and an enlarged spleen, palpable 5 cm below tlic costal margin The 
blood pressure utis 140 systolic and 94 diastolic Laboratory examination revealed 
the following’ leukocytes 18,200 per cu mm , hemoglobin 20 gm per 100 cc., 
erj'throcytes 7,300,000 per cu mm , and an essentially normal difFcrcntlal count 
The Wassermarm and Kalin tests were ncgntixe 


months AfTCR. TRCATutNT 



Fig 4 (Case HI).— The effect of Dema on the hematological constituents of the 
peripheral blood of a patient xvitli polycythemia rubra vera 


The patient was hospitalized and the examinations conducted were indicatisc 
of a primary idiopatluc polycythemia Phlebotomies were done at frequent intcr- 
vak in the Out-patient Clinic after his discliorgo and the cell volume was main- 
tained at approximately SO per cent for several months Tlie patient foiled to 
return for phlebotomies betxvcen September 14, 1944 and January 1, 1945 at which 
time his cell volume had again risen to 64 per cent, hemoglobin 20 5 mg per 100 
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ca; erythrocytes 7,030,000 per ctu nun,, and leukocytes 15,900 per gm. cu, mm He 
was hospitalized on January 5 1945 

Beginning Jannaiy 6 1945, zng of Dema were given Intravenously daily 
for four consecutive days. Mild nausea and vomiting occurred within two to fotrr 
hours after each injection. As is shown in Figure 4 the leukoc>'tes were reduced 
from 18 000 to 4 OOO cells per cu mm. within twenty-one days after the iniHal 
Injection of Dema and rose gradually thereafter The hematocrit, hemoglobin and 
erythrocyte \'a]ues fell to normal Ucdts within a period of two months and have 
remained within normal limits over a period of seventeen months since the original 
treatment 

Seven months after the original treatment, the patient was again given a series 
of four dally injections of 8.3 mg of Dema In the Out liatient CHnic. Except for 
a slight reduction in the leukocytes and erythrocytes per cu mm. this series of 
injections had remarkably little effect compared to that noted after the first scries 
of Injections The patient remains under observation and is symptom-free and 
still in remlssfon Irozn th.. hematological standpoint 

Cass IV Sodghin s DUease — J C., a 24 year old male clerk, was admitted 
to Billings Hospital on September 25 1944. On Nov’cmber 11, 1943 the patient 
had been hospitalized elsewhere because of epigastric distress of a years dura 



Fig 5 (Case IV) —The effect of a course of Dema upon the tempernturc and 
pulse of a case of Hodgkin t disease 


Hon and the discovery of lumps in his ncdc. A blops) of n cervical lyraph node 
made at that time was reported to the patJent to show Hodgkin i disease. In De- 
cember of 1943 a series of eight x ray Ireatmcnls were giv'en to the neck, five to 
the right axilla and ten to the abdomen and back, with relief of s>-inp t o m 5 and 
decrease In the sire of the binph nodes. In approximately two months however 
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tlio patients onginal complaints recurred and in addition he noted increasing 
wealoiess and fatigue In May 1944 he began to ha\e recurrent dulls and fever 

On examination the patient was found to have a tempcmlurc of 40' C , pulse 
100, cervical Ijunphadenopatlij , hepatomegaly and an anemia. Study of tlio per- 
ipheral blood revealed hemoglobin 8 9 gm per 100 cc (photoelectric), crytliro- 
cytes 3,340,000 per cu mm , platelets 14,000 per cu mm , leukocytes 2,100 per 
cu mm , a prolonged blcedmg and clot retraction time, normal clotting time and 
mcreased capillary fragility ( Rumpel-Lecdc ) The Wassermann and Kahn tests 
were negative Examination of the onginal biopsy specimen revealed typical 
Hodglon’s disease 

In view of the leukopenia and tlirombocytopenia, it was decided to give tlic 
patient only two injections of Dcma and on October 1 and 2 a dose of 5 7 mg 
was injected mtravcnously Mild nausea and vomiting followed each injeebon 
witlun three hours As is shown in Figure 5, tlio patient’s temperature fell to nor- 
mal withm forty-eight hours after the first injeebon Tins is a characteristic re- 
sponse to Dema in the treatment of Hodgkin’s disease Five days after tlio initial 
injeebon the leukocytes of tliC pcnphcral blood had fallen to 875 per cu mm , of 
which 744 were neutrophils and 96 l>Tr.phocytcs, ’Tlie platelets, however, had 
risen to 82,000 per cu mm Ten davs after the inibal injection the leukoc>te and 
platelet values reached 2000 and 100,000 per cu mm respectively, and the blced- 
mg and clot rctracbon bmc were wMliin normal limits Witliin fort>’-cight hours 
after the first mjeebon the pabent felt W'cll and within tlirce weeks the l>-mpli- 
adenopathy and hepatomegaly had resolved The remission produced by this first 
course of two injeebons lasted four montlis The patient has since received seven 
courses of therapy with Dcma, each conslsbng of four consecutive daily injections 
of 0 1 mg per knlogram of bod> weight Remissions ln\c been from Rto to five 
montlis' durabon The l>'mphadcnopathy and hepatomegaly have not recurred 
since tlie onginal treatment Remissions are terminated by appearance of chills 
and fever, malaise or leukopenia and lhromboc>’toi>cnia, or as has been true on 
tlirco occasions by presentation of gcncrahrcd pctcchiac of the skin and mucous 
membranes and bleeding gums w-ith or without accompanying chills and fever 
Platelet values before treatment in these instances have been between 30,000 and 
40,000 per cu mm with a prolonged bleeding and clot rcacbon bme A course 
of therapy with Dema has been followed promptly by cessation of symptoms, chills 
and fever, disappearance of pctcchiac, a return of bleeding and clot retracbon 
bmc to normal, and a nsc in llic platelet value to 100,000 jacr cu mm or more 
The leukocyte values, which before each course of therapy usually are between 
1800 and 3000 cells per cu mm rise slowK wath the induced remission to ap- 
proximatelj 4000 per cu mm 

Figure 6 illustrates tlie effect of a course of therapy with Dema on 
the consbtuents of the penpheral blood A moderate immediate reduc- 
tion in the leukocj4es occurred but rose thereafter to a value lugher 
than that which existed before treatment was given The platelets like- 
wise rose considerably following treatment It is interesting to note 
diat these values fell agam before an exacerbation of malaise, chills 
and fever recurred Tliese effects have been duplicated largely wath 
each course of therapy except the immediate leukopenia occumng 
within five days of the initial injection is usually more severe than 
occurs after this particular course of treatment 

’The patient returned to work shortly after the first course of treat- 
ment in 1944 and except for the penods of exacerbation of his symp- 
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loms and the tune off for treatment, remains employed. The patient 
was hospitalized for the first trvo courses of treatment The six courses 
since have all been admmistered m the Out-patient Clinic 





Fig 6 (Ctue IV) —Graph of Iho hematological coniUtuenls of the peripheral 
blood ihori'ing tho effect of a coutm of Dema on an existing leulwpenla, neutro- 
penia, thrombocytoi>cnia and anemia in a patient ■n'llh ilodgldns disease 


surauny aisd conclusions 

Radlopbospborus tmd methyl bis ()3-chloroclhyl) omme hj-dro- 
clilorido in tho treatment of neoplastic diseases of the licmopoiclic 
5) stem Uhe x-radiation, base definite limitations. Tlio course of the 
acute leuVemlas and mulHplo m>cIoma is unaffected by treatment 
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with these agents. Radiophosphonis usually does not favorably in- 
fluence the course of Hodgkin’s disease while Dema and x-radiation 
produce definite remissions More or less comparable remissions ore 
produced in chronic myelogenous leukemia by the administration of 
P32 and x-radiation, while Dema produces only a short or wholly 
unsatisfactory climcal response The three agents are roughly equiv- 
alent in iherapeubc efficacy in the treatment of lymphosarcoma. 
Radiophosphorus induces satisfactory remissions in polycj'themia 
rubra vera ^^^th regulanty Observ’ations on patients vath polycythemia 
rubra vera after treatment ^\Tth Dema are not long nor extensive 
enough to permit a logical companson with the results obtained with 
P32 in the treatment of this disease Dema has produced clinically 
significant remissions in the few patients treated tlius far however. 

Radiophosphorus is effective in the diseases discussed when given 
orally or intravenously. If given by mouth it should be administered 
in orange juice in the morning and breakfast omitted or postponed 
for at least two to three hours A 75 per cent absorpbon should be 
assumed when given orally The effeebve and “safe” dose or dosage 
schedule is highly mdnaduahzed Tlie possible serious toxic rcacbons 
of the isotope arc leukopenia, thrombocj'topcnia and anemia 

The dose of Dema in the diseases m xvhich a Inal is indicated is 
usually 0 1 mg per kilogram of body weight per day intravenously 
for four consecub've days In indmdual cases a shorter or longer 
course of therapy may be indicated The serious toxic mnmfestabons 
of Dema which may ensue are (1) nausea and x'omiting two to three 
hours after admmistrabon of the drug, (2) tlirombophlcbibs and 
tlirombosis at the site of injection if the malcnal is not sufficiently 
dilute when given intravenously, and (3) leukopenia, thrombocyto- 
penia and anemia 

The case histones of four patients are presented to illustrate the 
therapeubc effect and some toxic mamfestabons of P^- and Dema. 
In Cases I and II, of polycytlicmia rubra vera and Ijinphosarcoma 
respeebvely, P^^ was given Dema was given intravenously in Cases 
III and IV. Case III was one of polycythemia rubra vera, and Case 
a severe case of Hodgkin’s disease 

Although expenence with Dema and related compounds is accumu- 
labng, the number of cases studied is too small and the penod of 
observation too short to present a proper evaluation of their therap- 
eutic efficacy at this time It would appear, however, that Dema is a 
useful adjunct to the other agents m the treatment of certain neo- 
plastic diseases of the hemopoietic system Radiophosphorus has been 
adequately shown to have a place in the treatment of such diseases 
and particularly m the treatment of polycythemia rubra vera 
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RECENT DEVELOPMENTS IN THE USE OF THE 
ANTIBIOTIC DRUGS 


Gustave Fhekman, M D ® 

During the past several years we have become acquainted with the 
applicabon of penicillin and streptomycin in specific mfecbons 
through tests in the laboratory, their use m the military services and 
in many civilian clinics Although we may be fairly well pracbced and 
informed in the use of penicillin and less so with sbeptomycin, much 
remains to be learned Now the increased availability of penicillin 
teads us to treat conditions with fever that are not clearly defined 
but demand a tnal of antibiobcs for want of other efficacious meas- 
ures of attack- 

The following group of cases represents some such conditions for 
appraisal First, however, will be described a case of subacute bacte- 
rial endocarditis and its beatment to provide conbast with the other 
less well defined diseases, from the point of view of diagnosis and 
beatment 

CASE I SUBACUTE BACTERIAL ENDOCARDITIS YIELDING TO LARGE 
DOSES OF PENOLLIN AFTER FAILURE OF SSIALLER DOSES 

G J 0’S came to this cUnlc with the foUoxdng story At the ogc of 12 he spent 
six months In bed with *lieart trouble** and swollen fe^ He did not recall having 
Imd paiofol or swollen jolnU. He has had no other attacks suggestive of rheumatic 
fe\cr 

In November 1944, at the ogo of 26, be had three teeth extracted. About two 
months later there was noticeable deterioration of strength. Four months after the 
extraction of teeth ho experienced sudden loss of control of his right hand. Ho fell 
dizzy and some hours later was found disoriented, perspiring and with llmpne*! of 
the right arm At flnt a diagnosis of meningitis was made but soon was diangod 
when it was learned that ho had a *had heart.** 

In a hospital he received 20 000 unlb of penicillin five times daJl> ( 100 000 per 
day) for three weeks but continued to ha>o fever The use of his aim returned. 
Ho was "given up as hopeless” and aUo%\cd to rest at homo Within a few ^^neks 
he developed on Irritative, nonproductive cough and \vzs admitted to this clinic. 

This 27 year old white man appeared feverish His skin v-ns moist and \vann 
but no jHile^lao or other embolic phenomena were visible His temperature and 
pulse were elevated. *1116 blood pressure was 120/40 'Tbc heart appeared to be 
enlarged The procordlum wns visibly disturbed by the cardiac rijythm which 
was regular at 100 beab per minute. Tim second pulmonic sound was krad and 
snapping S>*stolic and diastolic murmurs were audible at the apex and the base 
of the heart except for the absence of a diastolic murmur over the aortic orta 
Tho spleen was not felt although Uicre was Icndcrness In the area 
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The leukocjlc count was not clc\ntct] The erythroGjIc level was moderately 
low as was the hemoglobin Tlic unno contained red cells and occasional casts 
Arterial and venous blood milturcs were found to contain streptococci of tlie non- 
hemolytic, non-green forming ty-pc In small numbers A nose and throat culture 
did not reveal hcmoly-tic streptococci 

Figure 7 demonstrates the daily liigh and low points on the tem- 
perature eurve dunng the first two weeks of hospitalization, the re- 
sults of blood cultures and the dosage of penicillin. 



Fig 7 — Bccurrcncc of positive blood culture during eighth week In Case I after low 
dosage of penialhn and successful use of high dosage subsequently. 


In Table 1 can be seen llie pahenl’s progress according to llie 
penicillm received in tliis clmic. 

It IS apparent tliat tlic 100,000 units of penicillin daily that were 
given onginally did not affect tlic course of tlie disease perceptibly 
and the case was abandoned as being resistant to antibiobc therapy 
Neither did 480,000 units for three weeks completely destroy the re- 
produefave capacity of tlie streptococcus m spite of a relabvely low 
concentrabon of bacteria in the blood stream However, 960,000 units 
over a minimum penod of four weeks completely mhibited reproduc- 
tion of tlie streptococci so that forty weeks later the patient yvas at 
work and still feeling well. In order to avoid overtaxmg the myo- 
cardium, it was advised tliat a sedentary occupation be followed 
If the two unsuccessful senes of treatments with low doses of pemc- 
ilhn did increase tlie resistance of the sbeptococcus to tliat antibiotic. 
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it apparently did not prove to be a senous obstacle It is generally 
conc^ed nmv that appromnately 1,000,000 units of penicillin is the 
dose of choice in treating bactenal endocarditis ' - There seems to 
be no benefit m using anticoagulants together ivith penlalhn in this 


TABLE 1 — CUNICAL PBOCBESS OF THE PATIENT UNDER PENICILLIN THERAPY 


Week 

Fever 

Blood 

Culture 

PeniciHin 
Uidt5 Dally 

Clinical Changes 

1 

High 

Pos (a)* 

Started 

Temperature fell. 

2 

Moderate 

Meg (2) 

320,000 

Bed rest 

3 

0 

Neg. (1) 

480,000 

Afebrile 

4 

Slight (2)* 

— 

480 000 

Abdominal pain. 

6 

0 

Neg (2) 

Slopped 

Stiff neck. 

6 

Slight (1) 

Neg (1) 

— 

— 

7 

0 

Neg. (2) 

— 

Sitting up 

8 

Moderate 

Neg (1) 

Started 

Fever again. Bed rest 

9 

Moderate 

Pos. (2) 
Neg (1) 

480 000 

BJ 140/0 

136/50 

10 

Slight (2) 

— 

960.000 

— 

H 

0 

Neg (1) 

060,000 

— 

12 

0 


060,000 

— 

13 

0 


960,000 

— 

14 

0 

Neg. (1) 


— 

15 

sh^t (1) 

Neg (1) 

— 

Sitting up 

16 

0 

Neg (2) 

— 

More activity 

17 

0 

Neg. (1) 


— 

18 

0 

Neg (2) 

— 

Discharged. 

23 

0 

Neg (1) 

— 

Apical systoBc* aortic 

30 

0 


_ 

diastolic, BF 154/54 
Feeb well. Hetum to 

35 

0 

Neg (1) 

_ 

work. 

Working os elm’alor oper- 

39 

0 



ator ^VBC normal, Hb 
16 9, RBG 5 080,000 
Well BF 130/60 Blood 

43 

0 



streaking on blowing 
cose. 

Urine clear Well 

54 

0 

— 

— 

BF 152/36 Welt Gain- 


Ing strength. 


• Figures In parentheses refer to the number of tiroes In the weeh this result 
was obtained. 

disease On the contrary, there is evidence that Interference ivith the 
tendenc) for thrombus formation over damaged endocardial surfaces 
may encourage embolism ’ 

CASE II OBSCUnE PNEUJIOMA, FHOBABLY ATYPICAL, IN ^miCH 
PENICILLIN VTAS USED AGAINST SECONDARA INTECTION 

In the second caio the problcro of penlcUtln therapy arose In the treatment of 
k. S a 25 >ear old Japanese-Amcrican wllh pneumonia who apparently did not 
respond to pcnleilUn therapy at home and came to this clinic for further care 
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The patient had n respiratory Infection five months prior to the present attack. 
He had low grade fever, niglil sweats and pain in the left side of the chest for 
twelve da>’s An x-ray revealed no lesion. Ho recovered and was well until May 
8, 1940 

At that time ho noticed fatigue for two dn>'s which w.is followed by a nse in 
temperature to 103 8* F , a cough and pain in the left chest He also had severe 
headaclies continuously. After three days of fever he was treated with 50,000 units 
of penicillin every tlireo hours for four injections and then by 30,000 units every 
fhrcc^ hours for a week TIio pain decreased but ho perspired profusely and felt 
"full” in the left side of the chest He produced n small amount of blood-tinged 
sputum. For two day’s he had difficulty in p.assing his urine although the desire was 
present 

On the patient’s admission to the hospital the base of Uie left side of the clicst 
w'.as dull and breatli sounds were not audible over that area Tlioy were heard with 
increasing clanty higher in the chest Rales were heard in the upper portion The 
heart rate was little increased although the temperature was 40° C (104° F ) This 
relativ'e bradycardia persisted tlirouglioul the course of the disease A thoracentesis 
produced 1200 cc of "clear fluid” in which 98 per cent of the cells were mononuclear. 



Fig 8 —Failure of pulmonary infection to respond to penicillin and sulfadiazine 
followed by spontaneous resolution 

At the time of admission 10,150 Icukocy'tcs per cu mm wath 75 per cent 
polymorphonuclear cells were counted in the blood The following day and for 
the next four weeks the leukocytes ranged from 5900 to 7500 cells During tlie 
first few days the centrifuged urine contained n few Icukocy tes and an occasional 
cast Stools were not unusual 

Sputum w'as studied repeatedly by smear and culture for aerobic and anaerobic 
bacteria, fungi and acid-fast organisms with negative results Mice were inoculated 
intranasally and mice and guinea pigs Inlrapcrltoncally witli sputum but tlie animals 
showed no evidence of disease. Agglutination tests were done early and in convales- 
cence witli live and dead typhoid bacilli, B proteus OX 10, p.aratyphoid bacilli A 
and B, B tularcnsis, and Brucella antigens. All were negative or insignificant in 
titer. "Cold" agglutinins were not demonstrable eitlier early or late in the disease 
Blood and nose and throat cultures on admission produced no significant organisms 
Pleural fluid gave negative results on culture 

Penicillin was used for a week prior to admission Figure 8 shows Uio temperature 
curve observed following admission ns penicillin and sulfadiazine were tried The 
former was administered in a dosage of 480,000 units dally for nino days and tlie 
latter for five days 

X-rays revealed pleural effusion in decreasing amounts ns tlie patient improved 
and fluid was withdrawn After fever had subsided an x-ray showed some residual 
pneumonitis in tlie lung Those findings and night sweats persisted for several weeks 
after the temperature fell to normal. 
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The history and clinical and laboratory findings did not offer a 
clear concept of a specific pulmonary dis^e The previous episode 
of fever and pain in the left side of the chest together with night 
sweats and the present attack with pleural effusion suggested an acute 
flare-up of tuberculosis The failure of pemciUin to alter its course 
was in favor of that impression On the other hand the lack of leuko- 
cytosis, the severe headache and failure In response to the antibiobc 
suggested a nonbacterlal pneumonia * The eventual failure to demon 
strate "cold” agglutinins was not in favor of that diagnosis but did 
not elimin ate it Pleural effusion is uncommon in uncomplicated 
“atypical" pneumonia The patient was a lathe worker in Chicago 
and had never been m areas known to be endemic for coccidioido- 
mycosis He was not aware of havmg been m contact for months 
before his illness svith anyone who had a noticeable respiratory 
infection and he had no direct contact with pigeons or other buds 
known to be carriers of ormthosis virus There were flocks of pigeons, 
however, in the neighborhood of his home He was not m the habit 
of feeding them or observing them at close range 

The patient’s relatively rapid recovery and negative sputum ex- 
aminations for add fast baiib strongly suggest that the tubercle 
bacillus svas not the cause of his disease although such a conclusion 
could not be established with finabty The inability’ to isolate bacteria 
or fungi suggests that they were not responsible primarily for the 
disease 

The opimon prevailed finally that the underlying disease was an 
atypical, nonbacteriol pneumonia based on the finding of an un- 
changed leukocyte level, headache, failure to respond to pcnicdlln 
and sulfadiazine, the relatively low heart rate and the negative re- 
sults in the search for known agents of pulmonary infection The 
history of a previous milder attack and the pleural effusion were 
indicative of a complicating bacterial infection that probably was 
held in control by therapy However, it cannot be said tliat pleural 
ilmd, particularly ■n’lth a great predominance of mononuclear cells, 
could not have been part of a nonbacfcrial disease 

Unless a maximum dose of penicillin is employed, it is not certain 
that the faUure of pneumonia to respond to pcnialhn means that the 
causatiio agent is one knoivn to be resistant However, from expe- 
rience gathered in treating pneumonia, it is fair to assume that such is 
the case after employment of doses used here. In retrospect, the 
absence of an obvious epidemic of atypical, nonbactenal pneumonia 
and the unusual pleural effusion was adequate cause for trial of 
penicillin in spite of the mabllity to recover a causative agent of 
recognized susceptibility to the drug 
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CASE in. UTILIZATION OF ANTiniOTICS AS A PREVENTIVE MEASURE 
AGAINST POSTEMBOLIC PUOIONARY INFECTION 

Mrs. L L. is a 49 > car old w-ormn who recalled having had aches and pains 
in her legs ns a child of 13 although she was not put to bed She had frequent sore 
throats and h\o tonsillectomies, the second at the age of 23 

When she was 37, she etperienced a period of fatigue during which time there 
were paresthesias in her limbs and occasional nausea, dizjdness and blurred wsion. 
The follovsdng year she was hospitalized at tills clinic for similar complaints and svns 
found to have slight facial weakness on the right and some dcs-iatlon of the tongue 
to the left on protrusion The second heart sound over the pulmonic area vas 
more distmct and snapping than tliat over the aortic and a diastolic murmur svas 
heard over the mitral area The blood pressure was 100 (systolic) and 52 (dias- 
tolic) Laboratory data including an electrocardiogram was normal She was 
dLscharged shortl> free of sjouptoms and abnormal signs 


V/ E. E. K 5 
l Z 3 4 
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j.jg 9 —Preventive use ot penicillin in multiple pulmonarj’ infarction 

The patient carried on an unusually active career during the following seven 
years and then at the age of 45 suffered an acute right-sided paralysis with uncon- 
sciousness lasting twenty-one days She recovered to a considerable degree and was 
hospitahzed here for evaluation and spcccli training since the cerebral accident had 
left her with considerable aphasia Her heart was enlarged but the rhythm and 
rate were normal The blood pressure was normal and an electrocardiogram revealed 
"auricular abnormality " Other laboratory tests were within normal limits and she 
was discharged witli a diagnosis of embolism to the left lenticulostriato artery from 
a left auricular thrombus 

Durmg the next two years the patient had several teeth extracted This occa- 
sioned nausea, vomiting and palpitation for two days. Similar attacks came on 
during the ensuing months and tlie patient was hospitalized during one such 
episode Systolic and diastolic murmurs were apparent and tlio rhythm of the heart 
was disturbed by extrasystoles Except for tlic latter, the electrocardiogram revealed 
no change. She was discharged in November 1944 
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In April, 1946 the patient wai readmitted after having had palpitation for two 
fvedcB The heart rhythm was regular at a rate of 160 to 160 per minute Since the 
tieart was not adequately under the Influence of digitalis although It had been 
taken at home irregularly, digitalization was carried ouL 

On the fourth day of hospitalization, as seen in Fig 9 there was a sudden 
onset of fever with pain in the chert and respiratory distress The leukocyte count 
fumped from 8250 to 23 000 cells per cu. mm. The patient received penicillin for 
twenty two days. Pleural and pericardial effusions which followed the acute p\U 
monaiy embolism subsided but the cardiac fibrillation which began at the same 
time persisted. The heart was considerably enlarged and showed deterioration by 
electrocardiogram. 

The patient was discharged after the chest had cleared but had a recurrence 
of low grade fever during the week at home She was readmitted and penicillm 
and digitalis were rcinstituled. Multiple small fluid levels \vere demonstrated by 
X ray Penicillin was given continuously for one month and the temperature finally 
beg^ to folk Blood and pleural fiold cultures were negative on several occasions 

The patient described here is one who has either had cerebral 
thrombosis on the basis of local rheumatic vascular lesions several 
years ago or a long series of embohe phenomena from the left side of 
a rheumatic heart followed by pulmonary emboh from the right side 
durmg the two latter penods of hospitalization 
The attacks of palpitation, nausea and vomiting following extrac- 
tion of teeth suggest that bacteria were released as a result of that 
procedure which commonly has been found associated ^vith bacterial 
endocarditis in rheumatic hearts It appears that possible infection 
from that source did not persist as an endocarditis but stresses the 
constant danger of senous bacteremia in such persons 
Although pulmonary infarction is likely to produce fe\er it is not 
always accompanied by infectious pneumonitis However, in this 
case as well as in less debihtated individuals, preventive therapy 
should be instituted immediately Co avoid or minimize infection of 
infarcted areas It would appear unlikely that this 49 year old woman 
could have survived multiple pulmonary infarction and subsequent 
wdespread pneumonitis without massive penicillin therapy through 
out the period of healing of the lungs 
It is interesting to note that pulmonary embolism occurred soon 
after digitalization -was pressed, suggesting that a change in cardiac 
rhythm or contractile power may have aided In releasing thrombus 
from the auricular endocardium 

CASE IV INTRACTABLE POSTPARTUM URINARY INFECTION AND 
THROMBOPHLEBITIS klELDINC TO STREPTOMkON AFTER 
FAILURE OF PENIULUN AND SULFONAMIDES 

Mrs. M K- 42 yean of age gave birth sixteen raonlhs prior to her admission 
Since larturiUon she has had pain in the left groin. This persisted for femrteen 
months ami was follo\vcd by f^^TIliog of the left leg After two months of incfTcdh e 
treatment at homo ibc camo to tho hospltai Her leg was swollen and firm, tender 
inguinal lymph node< were ob«rvcd Her temperature was 3S C. ( 100 4 F ) 
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Dnnng Uie first week slie was given su¥ndlazrne and die temperature gradually 
fell to normal (Fig 10). The followMng day she had a chill as her tempcratiua; 
rose to 39° C (102 2* F ). She had pain over the left kidney and many Icukocj'tes 
were seen In her urine A culture, howc^'er, showed no growth Tlie sulfadlarine 
was slopped and penicillin was given for the next two weeks Although the tem- 
perature responded for tlio first few days, it soared again to 38 8° C ( 101 8° F ) 
This was accompanied by low pleural pain and referred shoulder pain An x-ray 
corroborated the findings of an infarct or embolic pneumonitis in the base of tlic 
left lung Sulfadiazine w-as given again together with tlie pcnicilhn At this time 
the unne culture w'as positive for B Coli 

Tlie urinary cultures were positive pcrsislcnllj for the next two montlis although 
the temperature fell and hovered close to normal Altliough the pcniallin was 



Fig 10 —Postpartum pelvic and femoral thrombophlebitis, pulmonaiy embolism and 

unnary tract infection 

stopped nine days after tlic pulmonary accident, sulfadiazine was continued smc< 
the unne failed to become free of organisms Tlic left leg remained swollen and 
changed very hide 

After tlie infccbon appeared to be relalivcl> quiescent, a cj-stoscopic cJoimina- 
fion was made on the seventieth day of hospitahznlion A marked, shaggy cystitis 
was seen and a mild left pyelitis Pyclograms revealed n bifid type of pelvis in the 
left kidney but no hydronephrosis 

Sulfatluazolo was started on tlie day after the cystoscopic examination Tins was 
ten days after sulfadiazine was discontinued and after the temperature had been 
normal for tliree weeks Tlie patient again had a chill and rise of temperature to 
39* C. ( 102.2° F ) on the second day of sulfathiazole therapy Penicillin was started 
immediately after tlio dull and sulfalliiazole was discontinued on the fourth dav 
because the fever was followed by conjunctivitis and urticaria This suggested an 
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Idiosyncrasy to sulfathlazole The patient Improved rapidl> PeniclUm Tvas confa. \u<^J 
for a week and then stoiJped^ Urine cultures remained positive, the leg contmu-^i 
to bo swollen and the tcmperatnro continued to be slightly elevated 

On the eighty-fourth day of hospitohiitlon streptomycin \vas started.® On thp 
»econd day of tht< therapy the urino culture was positive On the third and fifth 
days they jiroved to be negative for the first tune smce fhe fiirt week of hospital 
tr^tment 

This case serves to demonstrate several pomts in the use of anti 
biotics and sulfonamide drugs Apparently the mfeebou became 
implanted during or at the termination of pregnancy Pelvic throrabo 
phlebitis was associated with urinary tract infection and eventually 
With involvement of the veins of the left thigh The failure of 
response to sulfadiazine therapy may have been based either on an 
Inherently resistant organism, an insufficient dosage or an mfeebon 
too deeply seated within thrombosed vessels to be affected by cir- 
culabng blood sulfadiazme More than one of these factors may have 
been operating 

Although penicillm was not expected to affect tlie particular or- 
ganism, It was mstituted as a prevenbvc measure when embolic signs 
became apparent because mfarchon of the lungs is likely to become 
compheated by respiratory organisms. 

The bacilh id not disappear from the unnnry tract until 1,000,000 
units of streptomyem were given dailv This anbbioUc was used only 
after it became apparent that the pnbent did not tolerate sulfathiazolc, 
a commonly efficacious agent m unnary mfechons 

CASE V A RESISTANT URINARY INFECTION wmi AN ENCAPSULATED 
COLlFORfil ORCANISBI (AEROBACTER AEROCENES) TREATED 

ynm antibiotics including smEproBnaN 

Miss A. P , aged 30, gave a history of having bad on abdominal In|ur> witli a 
•harp-polntcd Instrament several years ago wJddi resulted In tho removal of an 
gallbladder Later, she had performed a retrogasserian resection of tho left 
middlo branch of tho trigeminal nerve for relief of Uc dolorcaux. Sho also was 
operated upon on tw o occasions for hyperth>Toidi5m 

She came to this hospital >vith a recurrence of hypcrtl»>TOldism Her basal 
metaholiim was considerably elevated ond her neck wns explored a tlilrd time, A 
piece of thvToId tissue was removed and her metabolism rate foil to normaL It was 
rubsctjuently discovered that lift patient had been taking large omounts of tl»>Told 
without addcc from a physician. Her calcium and phosphorus h^-els were far 
below normal and It was necessary to odminlstcr pamth>’Toid hormone and calcium 
to maintain a supratetanie level, 

reem-ering from tlie th>TOideclom> the patient began to complain of 
mild low epigastric pain and se\-CTe left lower quadrant pain. No definite signs 
could bo elicited Later she had an attack of sc^■CTC pain in tho left Ims'cr quadrant 
associated with a bout of high fe^-er The abdominal wall In that area re\-caled 
marked splinting 

Leukocytes present In n catlietcrired urine specimen but a culture was 
negnlU'o, The attack subsided \ rn>'S of tlie gastrointestinal tract revealed n dlN*cr 
tlculom In the second portion of the duodenum The Idea was entertained tliat she 
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might Iiavc a pcrforaUng dncrticulum of Uic colon alUiougli it was not seen b> 
x-ray following a banum enema 

Some doj-s later dunng her twenty-third weeh in the hospital, while under the 
influence of penicillin, an attack of left low’cr abdominal pain recurred and Uie 
abdominal wall was ngid Tlic temperature rose wiUiin four da>'s to 40 5' C 
( 104 9" F ) The unne contained some lcukoc>'tcs but the patient did not complain 
of urinary symptoms although it was kmoavn that she did have a unnary' tract 
mfcction Tlic classical symptoms and signs of intra-abdominal infection made 
laparotomv imperative A cystoscopy was done at tlic same time The surgeon re- 
ported an enlarged left kidney but no other cvadcncc of abdominal or pelvac disease 
The left ureter was engaged by Uie cystoscopc to tlic renal pels is A few Icukocy'tcs 



Fig 11 —Positive unnary' cultures in pyelitis and cystitis tliat became negative only 

after streptomycin, 

were obtained m otherwise clear unne On culture from the left kidney mucoid 
colonics of encapsulated coliform bacilli were obtained A blood culture was stcnle 
Sodium sulfadiazine was given on the day before and the day after operaUon 
Penicillin was given pro- and postopcrativcly Tiic pyclogram made soon after 
operation showed no lesion of tlic renal pelves. 

An attempt to give sulfonamides for the cystitis and pychtis w-as refused by tlic 
patient. Her temperature relumed to normal on tlic seventh postoperative day but 
cultures of unne continued to be positive for the follovvang Uu-cc weeks Altliough 
the patient insisted she could not tolerate sulfonamides, some sodium sufadiazinc 
was given parcntcrully walli no apparent influence on tlie urinary infection Strepto- 
mycin was started and unne cultures became negative on the second day of 
administration 


COMMENT AND SUMMARY 

Expenence is providing us \vith n wider and more detailed 
horizon in regard to the rational use of antibiotics More and more 
we are learning their limitabons as xvell as their values We can better 
coordinate the qualitative variabdity of disease and tlic quantitative 
factor of dosage 

Of primary importance is tiie realization of the appearance or 
resistant strains of organisms that have been generally considered 
highly susceptible Tliat susceptible organisms can be ‘‘trained’’ to 
become resistant has been shown repeatedly in tlie laboratory but it 
IS not so clear to what extent the natural occurrence of resistant 
strams has been fostered by roufane therapeutic measures with anti- 
biotics in the epidemiologic sense At present it is probably wise to 
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consider such an eEect as real and to make the attempt to avoid anv 
encouragement of resistance 

Two obvious paths are open m this respect One is to allow the 
less senous infections that have usually tended to run self-limited 
courses to go imtreated by antibiotics and so lessen the exposure of 
strains to resistance-producing agents Such an approach is left to the 
good judgment of doctors and the teachings of those who ha\e had ade- 
quate experience ^vlth mfecbous disease prior to the advent of anb 
biobcs Physicians tramed recently would have to dispH) consider- 
able courage to allow disease to go untreated bv anbbiobcs in spite 
of the widespread awareness by pabents of the availabihtv of such 
efBcaclous agents 

The second approach is based on the probabihty of rapid and com 
plete eradicabon of all relabvely susceptible bacteria in the individually 
treated patient That may be attamed through tlie use of large 
overpowering doses of anbbiobcs from the onset of beabnent and 
their continued use for several da}^ or weeks after the infechon ap 
pears to have subsided 

Since penicilhn is practically nontoxic except in speciBcally hyper- 
sensitive mdividuals, there seems to be no reason for the caubous 
approach in dosage except from the angle of expense It appears at 
present that die dosage of penicillin should be from 400,000 units up 
to 2,000,000 umts daily The anbbiotic should be administered for a 
considerable period after apparent complete recover) so that prac 
bcoUy no susceptible organisms will remain to act as the nucleus of 
a resistant strain either to the same individual or to others by con- 
tagion Reinfechon wth another strain or the same unbeated sbain 
would, theoretically, be susccpbble to the same degree to anbbiotics 
as the beated infeebon 

The use of larger doses of penicilhn would also tend to o\crconic 
to a degree the variability in the acbvil)' of the sevoml penicillins as 
prepared by the various pharmaceuticol houses This precaution must 
be kept in mind unbi the produebon of penicillin becomes uniformK 
standardized , 

As a corollary to the abo^e it ^vould seem desirable to a\oicI 
treating an infection that is not obvious until tlie causahve agent is 
clearlj defined and the appropriate anbbiotic is diosen Then treat- 
ment should be carried out vigorously and tlioroughly until tlic ^ 
feebon has either been tliorou{dd> conbollcd or it has proved to be 
clearlj resistant to the parhcular antibiobc Half measures tend to 
confuse the diagnosis the prognosis and the further beatment of 
cases and augment the resistance of bacterial agents to the anUbiotics 

The abo\e applies cqualK well to the elective use of anUbiolics In 
preaenbon of complicating infections as applied fn some of the cases 
described here 
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The basic principles suggested here may apply to streptomycin but 
it is too carlv to evaluate that antibiotic in the same light 
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ADVERSE REACTIONS TO THE SULFONAAHDES 
AND ANTIBIOTICS 

Mahy Lou Eilekt, M D * 

It is an unfortunate fact that there is available to the physician no 
effective nnbbacterial agent whose use Is not occasionally attended by 
undesirable reactions This has been particularly true of our most 
effective chemical antibiotics, the sulfonamides, and it is now apparent 
that the same is true of the biological antibiotics, particularly penlc- 
lUin Certainly every physician practicing today has had iie mis- 
fortune to see in his daily practice adverse, somebmes fatal, reactions 
to the sulfonamides Reports of reactions to penicillin are gixnving 
daily, although to the best of my knowledge there have been no fatal 
roacbons reported to date 

The sulfonamides as a gronp have been responsible for a wdo 
variety of reacbons Deleterious effects uixm the blood and blood- 
forming organs include \arymg degrees of anemia, leukopema and 
thrombocytopenia, as well as acute hemolytic anemia, agranulocytosis 
and acute purpura hacmorrhagica 
Renal comphcabons have been of hvo types’ (1) an obstrucbve 
nephropathy duo to precipitabon of the drug, chiefly its acetylated 
form, tvithin the renal tubules, and (2) on mtersbbal nephritis duo 
to a direct toric effect upon the tubular epithelium 
Toxic hepabtis, neuntls, arthralgia and psychoses have been re 
ported xvlth moderate frequency, while drug fever, skin rashes, con- 
juncbvibs, mental depression, headaches, nansea and vomibng are 
reacbons familiar to all 

Pathological material and experimental uerk’ have demonstrated 
that an mtersbbal m)Ocnrditis characterized bj infilbates rich in 
eosinophils may be caused by sulfonamides These drugs, cibicr 
alone or m combinabon with antisera ha\e been implicated in die 
ebology of some coses of pcnirtcnbs nodosa ’ “ Findings in our 

own pathology department base been m agreement, in regard both to 
m)Ocnrditis and lesions suggcsbic of pcriartcribs nodosa 
Tlie mechanism of the rcacbon in each case is not aluays clear 
Some reacbons arc the result of direct toxicity and arc definitely ic 
luted to dosage and blood level, others appear to be duo to hyper 
sensibnty of the indiWdual to usual doses, such hypersensitiyity 
probably being of the acquired or allergic type A tlilrd suggesbon 
has been that some toxic reactions arc caused by libcralion of toxins 

From tlio Department of Modidno Sdioo] of Medldno Untvcnlty of Clilcago 
* Instructor in Mcdldnc UniiTnlty of Cliicngo Scliool of Medidne Ctncaso 
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from n clironic infectious focus due to tlie UierapeuUc effect of the 
drug This, liowc\cr, is difficult to prove 

Tlie most severe and unpredictable reactions are probably due to 
an acquired In^ierscnsitivity since these dnigs arc all powerful sen- 
sitizing agents Sulfatliiazole has been the greatest offender in caus- 
ing scnsitizabon, and a higher incidence of sensitization has followed 
local tJian oral or parenteral administration Hypersensitivity, once 
acquired, may be to the whole group of drugs, to several but not all 
of the group, or to one drug only. DcsensitizaKon is apparently pos- 
sible and IS recommended by certain workers ‘ 

Penicillin has a verj' low degree of direct tovicit)' and has tlierefore 
replaced tlie sulfonamides in the treatment of many common infec- 
tions wherever it is available Because of its method of preparabon it 
was orignally tliought that any reacbons occurring dunng its use 
were due to impunbcs Witli tlie advent of relatively pure prepara- 
tions it has become evident tliat some reactions arc due to tlie penic- 
illin itself, which, like the sulfonamides, is a rather potent sensibzing 
agent 

Reacbons probably due to Uie penicillin itself include fever, urb- 
cana, toxic and contact dermabbdes, mild g.istrointesbnal sjanploms 
and thrombophlebitis at the site of conUnuous intravenous infusions®^ 
Reacbons regarded as being due to impunbcs have included chills 
and fever dunng the course of an intravenous or intramuscular in- 
fusion, headache, faintness, flushing of tlie face, burning pain at the 
site of intramuscular injccbon, tingling in the testes, muscle cramps, 
femoral phlcbotlirombosis, cosinophiha up to 30 per cent and an 
unpleasant taste after parenteral injccbon Such reacbons were more 
evident during the developmental penod of penicillin tlierapy and 
were related to certain batches of tlie drug » 

Clinical cxpenence wth streptomycin to dale has been too limited 
to make possible any dependable statement regarding toxic reacbons 
Tender, indurated masses may persist for several hours at tlie site 
of injection Fever, probably due to streptomycin, has also been re- 
ported In one case of chronic brucellosis treated with streptomycin 
m tins clinic a low grade fever persisted throughout the course of 
streptomycin tlierapy and fell promptly to normal after cessabon of 
the drug Subsequent events did not make it clear whetlier the fever 
was actually due to the drug or to the underlying infccbon, however. 

CASE REPORTS 

The followmg cases of adverse reacbons to various anbbiotics have 
been selected from those seen m this clinic dunng tlie past several 
years They have been chosen with an eye to tlieir interest and 
adaptability to discussion, and not necessarily because they illustrate 
a frequent type of reacbon to the agent concerned 
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Case L Acnte Hemolytic Anemia Dne to SnUomlamide 

A 14 znonths old white male iolaiit was adiTiItted oo the pediatric aervice 
March 7, 1940, acutely ilL Daring the winter he Imd had frequent upper respira- 
tory infections, some of which had been treated with sulfonllainido 

Four days before admission ho had developed an upper respiratory infection 
for which he was given 32,6 grains of sulfanilamide over a three-day period The 
day before admission he had vomited several times The morning of admission 
his ildn and eyeballs were noted to bo yellow, he vomited several times and passed 
a largo quantity of what was described os bloody urine. 

His temperature on admission was 100.5* F and there was a slight icteric 
tint to the skin. No abdominal organs were palpable. Hemoglobin was 8,5 gm 
per 100 cc., erythrocytes 3,810 000 per cu mm and leukocytes 6950 per cu mm. 
with a normal differential save for 8 per cent young granulocytes The urine con- 
tained 4 plus albumin and many red blood colls and casts A nose and throat cul 
tnro was positive for beta hemolytic streptococci and FriedlSnders bndllas The 
blood sulfanilamide level -was 2,3 mg per 100 cc. On March 8 the Wassennann 
reaction was 4 plus and the Kahn negattve, but oo March 15 both the Wasser- 
mann and Kahn reactions were negative 

Treatment consisted of administration of 0 9 gm of sodium bicarbonate by 
mouth every sir hours, four 100-cc. whole blood transfusions and sufficient paren 
tenil fluids to maintain a good urinary output No albumin was found In the urine 
after March 10 and no erythroo'tes after March 13 Tlie patients hemoglobin 
on March 16 was 13 gm per 100 cc. and erythrocytes 6.270 000 per cu mm 

The patient was discharged March 22, hot was brought regularly to the out- 
patient department In November his mother reported a possible recurrence of 
hemoglobinuria followfng a cold, but urine ernmination In the clinic, Including 
benzidine test and microscopic examination of the centrifuged sediment, was com 
pletely negative 

Comnienf — Sulfanilnmlde has been the chief offender fn causing 
acute hemolytic reachons, and it seems probable that it was respon- 
sible in this case The bloody" urine pissed at home doubtless con 
talned large quantities of fiw hemoglobin, although by the time a 
specimen was examined here mnnifestnhons of acute damage to the 
Iddney in the form of albumin, red cells and casts were the prominent 
features 

The absence of a palpable spleen, the normal leukocyte count and 
the absence of nucleated erythrocytes In tlic peripheral bloo<l make 
it unlikely that the child hnd n primary acute hcmol>tic anemia 
uhich happened to coincide with administration of sulfanilamide TIic 
rapid recovery after ^vilhdra^v^l of the drug and Wgorous s>'mplomatic 
tr^tment speaks against an acute nephritis or n hemolytic reaction 
due to invasion of the blood stream by the hcmol>tic stiTplococcus 

The most probable mechanism of the reaction is tint it was on the 
basis of a sensitization to tlie dnig Tills is supported by the fact that 
the dose employed was not excessive, the blood level at the time of 
admission was loss, and there was a history of previous odministrn- 
lion of sulfanilamide 

The treatment in this case indicates a satisfactory regimen for 
treatment of acute hemolytic anemias duo to sulfonamides, namely* 
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(1} immediate withdrawal of the drug, (2) alkalinizahon of the 
nnne to keep precipitation of Jicmoglobm \iathin the kidney tubules 
at a minimum, (3) administration of adequate fluid to maintain a 
uood uniiar}' output, and (4) correction of the anemia by blood 
transfusions It should perhaps be mentioned that after a reaction of 
this kind, subsequent administration of any sulfonamide should be 
undertaken with cstreme caution 

Case II. Leukopenia Due to Suifntliiazolc 

A ‘IS >car old white man ho'tpllah7od on the orthopedic service for Ircalmcnl 
of n fmcturfHl leg and fractured nbs developed pain m the chest, rusty sputum, 
fever of 100 0* F. and v-ray evidence of a small area of pneumonic infiltration in 
the left lower lobe on November 15, 1941 Types XXTII and XXVIII pneumo- 
cocci were isolated from the sputum, and the total Iciibocv’tc count wns ^00 per 
cti mm lie received 7 gin of sulfathia/ole oralI> on November 15 and 2 gm 
dailv on November IG and 17 A Icukocvtc count on November 10 was 7700, but 
on November 17 it had fallen to 2500 Sulfathiazole was immediately discon- 
tinued and the total Icukoc>les rose slowly to 5300 bv November 22 llis tem- 
juraturc Iluctualcvl Iictween normal and 101 0° F, during sulfathiazole adminis- 
tration On November 19 it reached a peak of 1018“ F, tlien fell sharply to 
normal and remained esscntiall) normal thereafter A complete study of Ins blood 
bv the liemafolog)' scrvacc on November 25 revealed a total Icukocj'le count of 
5000 wath 50 per cent neutrophils, 9 per cent eosinophils, 30 per cent hmpho- 
cvtcs, I per cent monocjles and 1 per cent basophils llemoglobin was 14 5 gm 
per 100 cc , crvthrocjtcs 4,470,000 per at mm , reticuloc) tes 0 9 per cent, erythro- 
cvtcs appeared normal, and there was nothing suggestive of an undcrl>ang blood 
dj scrasia 

Comment —It is probable that an actual agranulocj’tosis would 
have developed in this case if sulfathiazole had been continued Tlic 
lack of any other evidence of In^pcrsensitivity would have made it 
impossible to detect this patients unusual sensibvity if dailv leukocyte 
counts had not been done Although there was no histor>' of previous 
sulfonamide administrahon, tlie rapidity of onset and the 9 per cent 
eosmophiha suggest that he had previously acquired a hypersensilmtv 
to the dnig Tlie recent widesiircad use of vanoiis sulfonamides, par- 
ticularly sulfatliiazole, bodi orally and locally in the form of oint- 
ments makes it unmse to assume that any administration of sulfo- 
namides IS a "first'' administration The wew that hypersensitization 
IS responsible for sulfonamide neutropenia is supported by Park 

CaBC ni. Interslilial Nephritis and Acute Focal Myocarditis 
Associated ivith Intravenous Sodium Sulfadiazine Admin- 
istration 

A 57 year old vvliite housewife, a known diabetic, was admitted to the hos- 
ital on January 28, 1943, acutely il' On tlie day before admission she liad liad 
and bad developed nght lower chest pain Admission findings were not 
^agnosbe, but it soon became apparent that she liad a pneumonia of the right 
lobe, and a Typo V pneumococcus was isolated from the spuhim She had 
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had an episode of pjchtis in 1940 treated wntli sulfanilamide Other pioints in her 
past hisfor>' arc not pertinent 

Tile treatment of the pneumonia consisted of specific antiserum and intravenous 
sodium sulfadiazine Pertinent data arc recorded in Table 1 

As ma> be seen, oliguna and increasing uremia developed beginning February 
1 Few or no drug crystals were seen in tlie urine and bilateral ureteral catheter- 
ization on Februarv 3 failed to reveal a block Tlic patient’s diabetes was well 
controlled throughout, but llic pneumonic process continued to spread in spite of 
sulfadiazine 

With the onset of ohguna her blood pressure, prcnously high, fell sharply, 
and she was digitalized wnth digalcn Ncicrthclcss, pulmonar>' edema dcselop^ 
terminalh, and she died eight daj'S after tlie chill, five days after tlic first infec- 
tion of sodium sulfadiazine and tlirec da>'s after tlic onset of oliguna 

Pertinent findings at autops>, otlicr than an extcnsisc pneumonia, were in the 
kidnes's and heart Besides a mild clironic pyelonephntis and moderate arteno- 
sclcrosis the kidncvs showed edema, tubular degeneration, granular and hyaline 
casts and an acute interstitial ncphntis of tlic Councilman tj'pe The exudate was 
strikingly condensed in streaks located near the corttcomcdollar>' junction The 
cells were mainly mononuclear, some of mscloid cell tiTic, but there W'cre also 
a few mature neutrophils and eosinophils Clomcruh were not entirely normal but 
showed only minor changes There were no sulfadiazine crystals or concretions 

Tlie heart showed a focal acute msocarditis with infiltrations of mononuclears, 
neutrophils and some fibnn The pathologist suggested that the process in tlic myo- 
cardium was similar to that seen in other eases where sulfonamide scnsitisaty had 
been suspected 

Cortimcnf — The anuria in this case was apparently due to a com- 
bination of myocardial failure and cvtensivc acute intersbtial neph- 
nlis The histologic findings suggested that both the myocardibs and 
the nephnbs were caused by sulfonamides, probably on the basis of 
h}T>Grscnsib\at\' Tlie relatively low blood levels and the histor}"^ of 
prevnous sulfonamide admmistrahon lend support to tins idea Tlie 
day before anuria developed 1345 cc of urine had been produced 
However, 900 cc of tins was obtained by catlietcr after a rather pro- 
longed period of mabilit)' to void, and it is possible tliat this retenbon, 
possibly accompanied by a hjTpersensibvity, was responsible for irrep- 
arable bdney damage 

Sulfadiazme administrabon was stopped as soon as anuna devel- 
oped and every effort was made to promote unne formation watli no 
effect The best and only treatment for such a reaction is prevention 
At tlie present time pemcillm would be the drug of choice for such a 
patient, and the above sequence of events would be avoided The 
permis^on of a 900 cc, retention of unne is certainly to be con- 
demned, and more frequent abdominal evammafaon of any patient 
receiving intravenous fluid and not voidmg properly should be per- 
formed 

Case IV- Unusual Sensitivity to Snlfatliiazole, Sulfadiazine and 
Sulfanilamide 

This patient, a 37 year old white xvoman, had for years had recurrent 
sinusitis for which a bilateral antrotomy was performed in April, 1941, and sal- 
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fathiazole powder inatiDed. Subseijuently simw washings often yielded chunla of 
undlssolved tulfathlazole. In November, 1941, she developed a cystitis for which 
she received sulfathiazole at home as foDowsi 2.5 gm. the first day, 2 gm, the 
second day and 0.5 gm. the third day On the evening of the first day she de- 
veloped symptoms of an npper resplratoiy infection with nasal obstmcti^ coryza 
and a sense of substemal pressure Neosyncphrin nose drops did not relieve the 
obstruction she became increasingly nervous and depressed and was ther ef ore 
admitted to the hospital on the morning of the third day, November 28 

On admission the patient exhibited photophobia, difFuse confunctival injec- 
tion and bilateral nasal obsrtuction, apparently due to mucoid discharge She re- 
ceived one additional 0.5 gm dose of sulfathlozole at noon of this day It was 
then discontinued because the nose and throat service thought the apx>earance of 
the nasal passages suggested a vasomotor rhinitis rather than a purulent sinusitis. 
Her temperature rose to 103* F at 8 00 P M , but the follovving day she felt much 
Improved and had no fever Daily Irrigation of the nose with t>Tothricin was be- 
gun November 29, and she received 3 gm of efi'ervescent triple bromides a day 
She continued to improve, but on December 2 developed an itching of the sldn 
of the legs followed by a transient episode of giant hives. Bromides were discon- 
tinued, but on tbe following day a second nttacJr of hives occurred with a rise in 
leukoc^les to 13,250 per cu. mm and an eosinophllla of 13 per cent. The hives 
subsided ^v^tb infection of adrenalin, and the patient was discharged free of symp- 
toms the following day 

Sulfadiazine, 0 5 gm, foiir times dally %vas prescribed for a recurrence of 
cystitis in November 1945 After several doses she noted Itching of tbe sldn, 
nasal obstruction and a recurrence of hives, so the drug was stopped The cystitis 
failed to respond to argyrol irrigations and oral ammonium mandebte, so she was 
given 12 3 gm. of sulfanilamide over a four day period. On the day after sulfan- 
ilamide was discontinued, she developed a generalized urticaria similar to her 
previous skin reaction. Subsequent study by the allergy department revealed that 
she was sensitive to a variety of poDens and foods and that she had had rather 
frequent attachs of urticaria in the past not associated with sulfonamide intake 
She also had subsequent attadcs of urticaria although no more sulfonamides wrre 
administered. 

Comment —In this case we have an example of an axtremcly allergic 
individual who had also acquired a sensitivity to sulfonamides, pre 
sumably through local implantation of suifntbiazolc in the sinuses 
Upon subsequent admmistration of sulfonamides she responded with 
an allergic type of reaction of the sensitized tissues, i c , the respira 
tory tract, as well as ^vlth an urticaria identical \vlth previous and 
subsequent attacks which must have been prcdpitated by different 
allergens It is possible that the urticaria was unrelated to sulfo- 
namides, but the fact that it followed administration of three different 
sulfonamides on three occasions strongly suggests an etiological rela- 
tionship It should perhaps be said that the local implantation of 
sulfonamides in sinuses has fallen into disrepute and is no longer 
practiced in this clinic 

Cmc V TotIc DermnlitlB from Penicillin 

A 73 > car old ^vh^le woman was admitted to the hospital with an infected 
sebaceous cj-st of the leg Administration of 40 000 units of i)cnfdllin iutramus 
cuUrl) c\ery three hours was begun on May J5 1946. The cj’St was excised on 
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Ma> 16 and pcmdlhn continued On Uic evening of Maj 23, die tenth day of 
pcnia in administraUon. the patient complained of itehmg of the sldn, and on 
die foliowang da> an ervtlicmatous, maculopapular rash appeared. This ^vas par- 
ticularly marked on tht' trunk, bat also involved tlie extremities It was intensely 
consbiulional svmploms or cleiution of temperature occurred 
Tlic last dose of penicillin was given at S 00 A M on May 24 The rash began 
to improve immediately and had faded entirely bv May 20 Tlie padent had not 
received penicillin before 

Cnee VI. Exfolintixe Dcriiintilis from Pcnicjllhi 

A 58 year old white man, a knowu mild diabetic, was admitted to die hospi- 
tal July 22, 1915, because of pain in the chest and a temperature of 101 5“ F A 
diagnosis of right lower lobe pneumonia with effusion due to T>pe XXIII pneu- 
mococcus was made, and admimstration of 40,000 units of penicillin intramuscu- 
larlj every three hours was begun July 23 

The patient w.as afcbnlc by July 27, but thereafter Ins temperature ranged 
from 98 8® F. to 101 5° F On July 27, the third day of penicillin therapy, he de- 
veloped an erythematous, maculopapular rash on die back and chest TTio rash 
continued to spread, becoming intensely pruritic, and by July 30 involved the 
entire bodv except the face, palms and soles By July 31 his liands, feet, ankles 
and eyelids were swollen and erythematous, and die skin of the chest and ab- 
domen was beginning to desquamate The cry'dicma and edema increased and a 
mild conjunctivitis was noted August I At this time the pneumonic process seemed 
to be well controlled, so penicillin was slopped Tlie follovvang day liis tempera- 
ture was entirely nomial and remained so thereafter The edema and cryiliema 
of the face increased slightly until August 2, but dicn disappeared spectacularly 
Desquamation of die skin of the entire body continued until August 15 

On August 14 2000 units of penicillin in 0 1 cc of normal saline and a con- 
trol of 0 1 cc of normal saline were injected inlradcrmally Similar sknn tests vvitli 
the same matcnals were performed on diree individuals who had never received 
penicillin No one of die three controls exhibited any reaction TJic site of penicil- 
lin injection on the patient exhibited erythema, then wheal formation with in- 
creasing cry ihcma and dien w ell defined pscudopodia At the end of twelve hours 
there were many small vesicles present which eventually ruptured, and desqua- 
mation followed At the site of die saline infection there was only a temporary 
small wheal which was rapidly absorbed 

Case \TfI. Fever, Urticaria and Uligralorj' Polyartliritis Due to 
Penicillin 

A 31 year old white man wadi long-standing valvular heart disease developed 
a sore Uiroat and fever He immediately took 2 gm of sulfadiazine, followed by 
1 gm a day for four or five days Such a regimen had always termmated sore 
tliroats widiin a few days Since irregular fever and mahiso persisted, lie pre- 
sented himself at the clinic on May 9, 1946, approximately ten days after the onset 

of his illness r t- j 

Physical examination was negative save for a temperature of 100 2 F and 
the previously determined large heart, systolic and diastolic aorUc and presystollc 
mitral murmurs The leukocyte count was 11,250 per cu mm , hemoglobin 14 
gm per 100 cc and die erythrocyte sedimentation rate was 27 mm in one hour 
The patient was immediately admitted to the liospital for penicillin therapy 
wnth the idea of preventing a subacute bacterial endocarditis, and revived n 
total of 1,755,000 units of penicillin intramuscularly over a four day period Blood 
culture and nose and throat cultures were taken prior to treatment 
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His temperature fell promptly and waj entirely normal after May 11 Nose 
and throat ciJturo revealed nothing abnonnah and the blood culture was ncga 
tive on May 10 However, by May 12 a tiny gram-variable streptococcus had 
grown slightly In the broth culture but not In any one of four pored plates In 
view of his apparent complete recovery It was thought that he had had merely a 
severe upper respiraton Infection and that the broth culture had been con 
laminated 

The patient remained afebrile and was discharged on May 10 He returned 
to the outpatient clinic May 21 and said that slight fever had recurred on May 
19 aitd May 20 His morning temperature at this visit was 99* F», so a venous 
blood culture was taken and he was sent home to bed imlil results were laHroTi 
There had been no change In heart murmurs and no erobolio phenomena By 
May 23 the broth blood culture showed a heavy growth of a streptococcus mor- 
phologicaDy Identical with the one previously Isolated and thought to be a con- 
taminanb He was colled Into the hospital and a third blood culture taken hfay 
23 yielded the same organism It was eventually subcultured on blood agar, where 
It grew slowly and produced neither greening nor hemolysis of the surrounding 
media 

A diagnosis of subacute bacterial endocarditis was made and administration 
of 125 000 units of sodium penicillin intramusculwl> every three hours >vas be- 
gun May 24 This large dose was adopted both beiaiise of previous failures In 
this clinic with doses as large as 500 000 units dall> and because It >vas thought 
that the previous treatnient might have resulted In an Increased resistance of 5io 
organism to penicillin 

Tlio patients tempcratxue was entirely normal by Ma> 26 and remained so 
until May 29, when It rose to 99 6 F at 4 00 P M On the morning of this day 
(the seventh daj of his second course of pcnldlUn and the twenty first day dat- 
ing from his first contact ^v^th the drug) he developed an urticaria of his hands 
legs and perianal region An Intrademial sidn test with 0 1 cc. of the pcnidlUn 
solution ho s^us receiving was strongly positive 

In view of the seriousness of his underb-ing disease it was decided that pen- 
Idllln should bo continued in the same dose although the brand was changed 
lie was also gi\cn 60 mg of benadryl three times dally Ne\erthelcss the UTticaria 
continued to spread spectacularly eventually becoming generalized nitli pro- 
nounced edema of the face and forearms Flpirc 12 shows tlie eruption on Ma> 
31 tlio third day after iU appearance Tempemture elevation reached a marimum 
of 102 6 F on May 30 A maximum leukocytosis of 18 200 with only 1 per cent 
eoslnoplillin occurred Ma> 31 lie \'qs cstrcmcl> uncomfortable and very sleciJ> 
from the bcnadryl but he did not oppear ahnningb HI and had no prvirihLS after 
bonadr>l was started. 

One June 1 tho urticaria appeared Improved and b\ June 3 the sixth day after 
its appearance. It had disappeared cntlrcb and the patients temperature was 
normal FoIlovWng subsidence of tho rash he dcvcIoi>ed n migratory pob’artliritls, 
which first involved both shoulder joints follovved b> sev’cral da>'s of fleeting pains 
In the fingers kmees and hlpw This haa subsided b> June 9 and benadr}! was 
them discontinued "With the onset of the artliritls he began to run a low grade 
fe^c^ v\hich never erccedcd 09 0 F and this continued until i>cnlci!bn was 
Bnnll> discontinued on Jur>c 29 An electrocardiogram on June 0 showed no essen- 
tial change from prexHous tracings and on June 7 tho er>*throc>'te sedirocnLntlon 
rate xvai 30 mm. In one hour and tiic Icut-oc^io count 10 800 per cu mm. 

Inlradcrmal skin tests were repealed on June 11 with both brands of penicillin 
ho had received The original brand gave an Immediate swelling of 2 to 3 cm, 
diameter vxith slight co'thcma but no pnirihis Tl>e second brand resulted in slight 
trandtory erythema but no edema and no pruritus Nrilher one vx-as at all similar 
lo the Initial skin test, and thc> were not considered positiv'c 
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On June 20, wlnlc sUll receiving penicillin, tlie patient developed a complete 
pcnphcral seyentli nen'e paralysis Tlie neurology service bebeved that tills was 
unrelated to the underlying disease, since it seemed improb- 
able that an embolus could produce such a picture A blood culture taken on the 
day the palsy developed was negative He continued to receive one mllhon imits 
of penicillin a day until June 29, having received in all 30,625,000 units over a 
thirt>'-sevon day period 



Fig 12 (Case VII) —Generalized urticaria due to penicillin 

The patient’s temperature was entirely normal dunng the week following ccs- 
sabon of penicillin, and he was discharged on July 0 Ho has been seen twice in 
the outpatient clinic since tliat date and was permitted to return to work on July 
22 There has been no recurrence of rash, fever or arthntis, and blood cultures 
taken each week for three weeks after penicillin was disconbnued have remained 
negafave His facial paralysis has improved slightly. 

Comment on Cases V, VI and VII —These three cases of reaction 
to intramuscular injection of penicillin have been presented in the 
order of increasing seventy. The relatively mild tjT^e of toxic erupbon 
illustrated by Case V has been seen frequently in pabents in this hos- 
pital receiving penicillin When, as in tins case, the underlying disease 
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process does not require contmuabon of therapy, the beatment Is 
dear, namely, disconbnuance of the pem dllm. Cases VI and Vn, 
however, illustrate a more comphcated problem where the possible 
risk and discomfort of a reaction are preferable to the greater danger 
of withdrarvmg therapy 

If a reaction occurs m such a case, it is advisable to change the 
brand of penicillin, smce it is not dear whether cer tain reacbons are 
due solely to the pemcrUm itself or to impuribes The efficacy of 
benadryk an anbhlstamme drug, in controlhng reactions has not been 
fuHy mveshgated, although it apparently relieved the pruritus m 
Case VII 

The early appearance of the dennahtis in Case VI m a patient who 
presumably had never before received penicillin cast some doubt 
upon penicillin as the causative agent The subsequent course and 
results of the sldn test seem neverthdess to substantiate the belief 
that this man’s exfoliative dermatitis was the result of a penicillin 
sensitivity It represents an unusually severe dermal reaction and one 
not reported heretofore At no time, however, did the patient appear 
as acutdy ill as is usual with an exfoliative dermatitis due to arsen- 
icals, for example, and penlcillm was therefore continued until the 
underlymg disease process was well controlled Dimng the course 
of treatment, this patient received three different brands of penlcillm, 
but the dermatitis continued to progress until treatment was dis- 
continued. This supports the idea that the reaction was one of sen- 
sitivity to the penicillin itself and not to impurities 

Urticarial reactions similar to the dermal manifestations of the reac- 
tion in Case VII have been reported to occur in from 4 1 per cent'* 
to 5 7 per cent® of cases treated with penidUm The lesions usually 
develop during treatment, but have occurred as late as nine dajis 
after treatment has been stopped Some reports® have indicated that 
the duration of the rcaetion is mdependent of continuance or ecssa- 
tion of treatment, but there is not umicrsal agreement on this point 

The association of fever and migratory pol>’arthritis wnth urticaria 
in Case VII makes the whole pieture similar to serum sickness save 
for the absence of generalized lymphadenopathy Several similar 
cases ha\e been reported '* " TTio course of the reaction and the 
change in response to intradermal tests wauld seem to indicate that 
dcsensitlzation occurred \nth continuation of the drug The dciclop- 
ment of a Bells pals> during pcnidllin administration was probabl} 
comddental, as there have been no otlier reports of such a compli 
cation 

suBUiuny and conclusions 

Four cases of reactions to \arious sulfommides and three cases of 
reactions to penicillin have been presented and disaisscd It has not 
been the purpose of this report to discourage intelligent use of tliesc 
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valuable anlibaclenal agents by placing undue emphasis upon unde- 
sirable reactions An effort has been made, however, to stress the 
fact that the sulfonamides have been associated willi severe and even 
fatal reactions, whereas reactions to penicillin reported so far have 
been annoj'ing rather tlian life endangering This would seem to 
indicate that penicillin, when available, should be the treatment of 
choice for infections caused by susceptible organisms. WbcTCver 
sulfonamide treatment is clearly indicated, administration of the drug 
should be accompanied by careful obscn'ation of the patients shn, I 
temperature, leukocyte count, urinar}' output and cardiovascular > 
Status The use of cither group of drugs unnecessarily, particularly 
in tlic foiTn of local therapy, is to be discouraged because of their 
strong sensitizing tiotcntialifies 
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THE USE OF THE NEW ANnfflSTAJVHNlC SUBSTANCES IN 
THE TREATMENT OF ALLERGIC DISORDERS 


Habou) C Wacneb, M D ° 


Eveb since the inference by Dale and Laidlniv* m 1910 that his- 
tamine might be the chemical factor mediabng the phenomena 
occurring in anaphylactic shock. Its role m animal and human hyper- 
sensitiveness has been the subject of innumerable studies In anaph- 
ylaris the evidence is in favor of the view that many of the symptoms 
result from the hberation of histamine through the mteraction of the 
antigen and its corresponthng antibody on or within the tissue cells 
The normal presence of histamine in the various body cells, especially 
m all the barrier tissues, has been proved by Barger and Dale,^ Best, 
Dale, Dudley and Thorpe,^ and others 
Dragstedt and Gebauer-Fuelnegg" demonstrated the appearance of 
a histamine-like substance m the blood of mtact dogs in anaphylactic 
shock Dragstedt*” later in an explanation of this substance calculated 
that the blood from a 10 kilogram dog might yield 0 75 mg of 
histamme which, although too irunute for chemical isolnbon, was 
fully adequate to account for the vascular rencbon in nnaphylacbc 
shock. He concluded that the vasodepressor substance was most 
probably histamine, because it was the only substance found in mam 
malian tissues that met the chemical and physiological properties of 
histamine m all respects He further emphasized the fact that 
histamine release is an important factor, but it is not the only one 
operating in the anaphylactic rcacbon Code” is likenasc of the 
opinion that the acute symptoms of anaphylacbc shock dejicnd upon 
the release of histamine from the tissue cells which have been dam 
aged by the interaction of tlio antigen and nnbbod) 

Histamine has three major physiologic acbons (1) it causes con- 
tractions of smooth muscles, (2) it dilates capillancs and increases 
permeability and (3) it acts ns a secrctagogue on secretory glands 
Allergic patients react to histamine m on idenheal manner ns the)' 
do to antigens for svhlch they have scnsitirily when it is injected 
into the sltin, namely, causing on immediate reaction of the urticarial 
type, Katz*” devised a technic to test for histamine liberation in 
allergic reactions in Uic skin, and Bose”” demonstraletl derated 
histamine levels m the blood svith tho formation of mitcnsnc ivheals 
m patients srith dermatagmphin, he conduded that tlie histamine 
metabolism vns disturbed m people vrith allergic disorders, because 
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die histamine was \vitlnn normal range but fluctuated widely whereas 
it remained constant m normal people. He was of the opinion that the 
physiologic reactions of histamine could explain the various acute 
mamfestabons of allergy occurring in man. 

FOURNEAU COMPOUNDS 

With the accumulabng evidence of tlie vital significance of his- 
tamine in anaphylaxis and allergic diseases there has been a search 
for drugs and methods which would prevent the histamme type reac- 
tions Hie most recent has been witli tlie Foumcau senes of chemical 
compounds following the obscnmtions of Foumeau and Bovet” in 
1933 tliat phenohe ethers counteracted histamine acbon in vitro and 
in VIVO One of these, numbered 929F, was most effective but was too 
toxic for use Staub-^ studied another Foumeau compound, 1571F, 
which was again of a toxicity too great to be of use therapeubcally 
Halpem^^* investigated a series of related compounds 2325RJP 
(dimethylammoethylethylaniline), and 2339RP (dimethylanuooethyl- 
benzylanihne). They were found to be more specifie against histarmno 
than acetylcholine and banum chloride He believed that the drugs 
modified the reaction of the organs so as to prevent histamine from 
causing its usual effects rather than preventing histamine irom bemg 
liberated or dcstroymg it 

Clinically the French investigators found the new drug 2339RP 
(Antergan) favorably effective in allergic conditions as a palhative 
icmedy The dady dose was from 100 to 1500 mg. for adults, half that 
for children, given every two hours The side-effects were nausea, 
headache, vertigo, burning of tlie stomach and rarely vomiting. 

Parrot^ found tliat oral administration of 200 to 400 mg. of antergan 
prevented wheal formation and erythema from a 1.100,000 dilution 
of histamine hydrochloride tiventy minutes after mgesbon. 

Anotlier drug, 27S6RP (Neoanlergan), has been reported by Bovet 
and associates,*^ which is reputed to be more effective than antergan 
and less toxic 

BENADRYL 

Experimcnlnl.— In this country tlie synthetic drug, yS-dimethyl- 
ammoethyl benzhydryl ether hydrochloride, or bena^l, has been 
studied by Loew and Kaiser They found it effective in preventing 
fatal experimental asthma in guinea pigs exposed to atomized his- 
tamme wluch killed 80 to 100 per cent of the unprotected control 
ammals Papaverine was twice as effective as ammophylline. The 
Fomeau compounds 929F and 1571F were eight and sixteen times 
respectively, while benadryl was thirty-three times as effeehve as 
aminophylhne The drugs were injected intrapentoneally When the 
histamine was given intravenously instead of inhaled, tlie benadryl 
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was abont half as effective as before. In taxiaty studies 1571F had an 
LD-50 (lethal effect) for guinea pigs twice that of anunophjllme 
while that of benadij'l was about three tunes greater In further 
studies Loew arid Kaiser^’ shoived that it avas of marked efficaca in 
decreasing the seaerity of anaphjlmos, this is further indirect eaa 
dence that the chief symptoms of anaphylactic shock are caused by 
histamine or similar actmg substances Dragsted and associates^ 
beheve the mode of action to be that of competihae antagonism, the 
benadryl combimng avith the recephae substance and therebj dis- 
tiubing the histanune equilibrium prea entmg it from combmmg aa-lth 
the same site to produce the anaphylactic sjmptoms. In anaphj lactic 
studies avith dogs they found that the benadiyl reduced the anso- 
depressor effect of histanune, but not completely; therefore in its use 
in anaphylaxis one should not expect absolute control 

Pharmacologically, benadryl has three significant actions It aUe 
viates the bronchial constriction of histamine or anaphylaxis, the 
vasodepressor effects of histamine and the spasm of the smootli 
muscles 

ClinicnL— The first clinical use of benadryl avas in the treatment of 
eighteen cases of urticaria by Curtis and Oaaens' valth complete rclieJ 
in eleven cases, improvement in three, and no relief obtamed in foui 
cases The side reacbons of drowsiness, muscular aches, dizziness and 
aveakness avere noted m some of the cases 

McElln and Horton^ administered benadryl to pabents by oral 
intramuscular and Intravenous routes and found a decrease in the 
cutaneous vasodilation, in nasal congestion from vnsodilahon of the 
mucous membranes due to histanune Also flare and avheal responses 
in cases of hypersensitivity to cold avas deirrcssed. The response ol 
gastric aads and volume of gastric secretion due to histamine admin 
istrabon may be decrc.Tscd by bcnadral Horton is of the opinion that 
the problem of edema as proaoked by histamine release hjC the 
"common denominator" of allergic diseases and “is recognized in the 
mucous membrane at certain seasons of the year as hay fever and at 
others ns vasomotor rhinitis In the sldn, localized edema manifests 
itself clinically as urticaria and angioneurotic edema, in the labyninth 
ns Mdnlire’s symptom complex." Hay fever, vasomotor rhinitis, 
Mdniire’s disease, urticaria, angioneurotic edema and drug allergy 
(barbiturates and penicillin) were successfully treated with benadryl 
However, Wllllan^“ reported that patients with M6nt6rc's disease 
obtained greater relief from a combination of niacin and potassium 
nitrate than with benadryl Histaminic cephalgia and atypical face and 
head pain were only partially relieved by the drag and it was con 
sidcred ns not being successful in these One of three asthmatics ob- 
tained relief with it The side effects were usually sleepiness, dizzi 
ness, dry mouth and Jittcrlness when present Tlicrc were no abnormal 
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changes in erythrocyte, leukocji:c or dilTerenhal blood counts, hemo- 
globin level or in urinalyses, platelet counts, bleeding and clotting 
hme and blood urea nitrogens remained normal 

The dosage of benadryl given orally was 50 to 500 mg. a day for 
adults in two to four doses. Logan^ suggested 2 mg per pound 
(05 kg ) as usually being the cfFccUv'e dosage for children given m 
two to four doses 

O’Lear)' and Farber-^ had similar evpencnces wath benadryl in the 
treatment of urticaria, namely, consistently good response Tlic drug 
IS palhativc and not curative, relief being obtained only while it is 
in use 

The efBcacy of benadr}'! in treating bronchial asthma is not as 
great as that in urheana and hay fever Koelsche and associates^® 
found that eight out of tw'ch'c or 69 per cent received no benefit w'hile 
fourteen out of nineteen or 74 per cent watli hay fever and asthma 
noted benefit Of these, five noticed benefit from hay fever but not in 
the associated asthma 

Friedlaender and Fcinberg’* found that the drug inhibited tlie pro- 
duction of wheals in patients by prior application to the reaction 
sites wath both histamine and ragweed in sensitive pabents although 
oral doses exerted only slight inhibition Fifty to 100 mg. taken orally 
a few hours before skin testing abolished dcrmatographism In studies 
of the effect of oral administration of the dnig on blood pressure, a 
slight drop was noted in most cases. Clinicallv tliey found tliat the 
effect of the drug xvas palliative xvilh a recurrence of symptoms upon 
withdraw'al It was effecbve in most cases of urticaria, angioneurobc 
edema and in relief of pruntus accompanjang skin conditions It 
seemed to be incffcchvc in the treatment of cases of perennial vaso- 
motor rhinibs and nonscasonal asthma A standard dosage of 50 mg 
three times daily xvas used, if no desirable results were obtained, this 
was increased to 400 mg total xvith individual tolerance permitting 
Untoward side effects were drowsiness, lassitude, vertigo and dryness 
of the mouth 

Eyerman®’ treated fifty-two cases of pollinobc vasomotor rhinitis, 
forty-eight due to ragweed pollen, and found the drug amehorated 
discomfort totally in thirty-five cases (67 per cent), partially in twelve 
cases (23 per cent), and failed m five cases (9 per cent) In those 
partially relieved it prevented sneezing but nasal blockage persisted in 
seven cases, m those in which nasal blockage and sneezing were 
parbally prevented a chest oppression and/or wheezing developed A 
purulent discharge was present in six of these cases Untoward symp- 
toms appeared in some cases but disappeared when tlie dosage was 
reduced. A tolerance to the drug developed m some pabents however 
when the same dosage was maintained whereas others nobced that 
the larger dose could be tolerated after an imbal penod on a small 
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dosage The usual objecbonal reactions to benadryl were somnolence, 
dry nose, vertigo, nausea, weakness, nervousness, palpation, insomnia 
and abdominal cramping. In two patients with an Idiosyncrasy to 
aspirin he foimd that benadryl increased the bronchiospasm so that 
adrenalin was required. He found that twelve of fourteen cases of 
chronic urbcana were completely reheved while the drug was of no 
benefit m the treatment of primary polyposis, vernal conjunctivitis, 
dysmenorrhea and migrame The iug was palliative in ^ect with 
a recurrence of symptoms when medication was stopped 

In a clinical study of benadryl Waldbott^ noted that seasonal and 
perennial asthmatics faded to obtain the relief that patients rvith hay 
fever or urticaria received. With seasonal bronchial asthma nine pa- 
hents (30 per cent) had complete, five (16 per cent) had partial, but 
sixteen (54 per cent) had no benefit In perennial bronchial asthma 
fifteen (32 per cent) experienced complete rehef, rune (IS per cent) 
partial, while tsventy-four (60 per cent) had no relief These figures 
are contrasted with 80 per cent of twenty cases of urticaria receivmg 
complete rehef, 51 per cent of thirty-one cases of hay fever with relief, 
while 23 per cent or seven had partial benefit The action was pallia- 
tive and the symptoms tended to return in four to six hours Somno 
lence, vertigo and muscular twltclung were the objecbonal side reac 
Hons noted Three pabents developed severe asthmatic attacks from it 

In a similar study made by Levin'’ on 223 pabents with a variety 
of allergic symptoms, much the same conclusions were drawn. Those 
with urticaria and pruntus from allergic dermatoses obtained a more 
satisfactory rehef than those ivith asthma Side reacbons were noted 
and medicabon had to be discontinued in half of those uhere they 
were found In others the tendency was overcome by decreasing the 
dosage; a tolerance developed to bic drug which permitted a return 
to the larger dosage vvith good therapeubc effects Palliahve and 
temporary relief was obtained for thrM to six hours in durabon 
Medicabon aggravated the symptoms in four asthmahe pabents, in 
one with allergic rhinitis and in two with migraine 

PyiUBENZABnNE 

Eeperimenlal —One of the newest histamine antagonists is N- 
pyridyl-N benzyl dimethylethylcnediamine monohydrochloride (pyri- 
benzamine), a comjiound related to 1571F Mayor, and others’' " 
found that standard intrasenous doses of the drug would protect 
gumeapigs against 100 lethal doses of intrasenous histamine ashercas 
the origirial 1571i compound protected against only four to six In 
inhalabon experiments, oral doses as small ns 0 1 mg. per kilogram of 
body weight of the drug protected the animals full> for two hours, 
with six hours protcebon being obtained avith 1 mg. per kilogram of 
bod> weight One milligram of the drug per kilogram of bod> weight 
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intravenously prevented wheal formahon wath injections of histamine 
phosphate in albino rats. Here, too, the mechanism of the reaction is a 
conipeUbve one witli histamine for its usual site of acbon. 

Clinical.— Arhesman and associates’ found that tin's drug admmis- 
tered orally reduced the wheal formation in eigliteen of twenty-eight 
pabents to histamine, and also in fourteen of twenty-four allergic pa- 
bents it diminished slan reacbvily In normal pabents passively 
sensibzed %vith serum containing cottonseed reagins, pynbenzamine 
reduced the size of tlie reacbon. It required higher concenbabons 
of the serum to produce a positive reacbon following the pjnben- 
zamme. 

In a later chnical study of tlie drug Arhesman and his co-workers^ 
found tliat tlie elfechve adult dosage was 100 to 400 mg daily, while 
that for children varied from 50 to 200 mg 

In a total of 106 pabents witli ragweed hay fever, 84 per cent 
benefited from pynbenzamine mcdicabon, twenty-three of thirty-four 
liabents seen obtained definite relief, ^vlth rhinorrhea, sneezing and 
otlier symptoms all dimmished Symptoms recurred when medicabon 
ceased or placebos were subsfatuted Seven of ten pabents who had 
received preseasonal treatment witliout relief obtained relief from the 
drug. Of this number, eight had bronchial asthma due to grasses, 
seven obtained relief from the nasal symptoms but only four had 
bronchial symptoms alleviated also. Of sneteen pabents wth asthma 
due to rag\veed, seven had complete relief while twelve obtained 
relief from nasal symptoms only Tliey found that pjTibenzamme | 
coupled with ephednne and/or ammophylline controlled nasal and- 
bronclual symptoms better than any one used alone. Twenty-eight of 
sixty-two pabents ^vitl^ extrinsic bronclual astlima noted improvement 
after medicabon with the drug, pynbenzamine was of greater use 
prophylacbcally than therapeubcally in treabng bronchial asthma 
Forty-four of forty-seven pabents ivith acute urbeana were benefited 
while eighty-four of 107 pabents with chronic urbeana obtamed 
relief. Tlie usual side reacbons were drowsmess, dizziness, headache, 
excitability, palpitabon, nausea and dryness of the mouth. 

In some cases the drug apparently had a prophylacbc effect on 
offending allergens. In a physical allergy to cold the typical urbcanal 
wheal failed to develop in patch tests with ice cubes when pyriben- 
zamine was admimstered prior to tlie test People sensitive to cat and 
dog dander when ex-posed to tlie animals expenenced mild or no reac- 
tions at all fifteen to thirty minutes after taking 100 mg of pynben- 
zamme, 

CONICAL EXPERIENCE WITH BENADRYL AND PYRIBENZAMNE 

In our clime 147 pabents received treatment with benadryl or pyn- 
benzamine for the dlergic disorders mdicated m Table 1 
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TABia 1 — KESCLTS OF TREATMENT MTTH BENABHYI, OR rnuBENZAAIlNE 


Diagnosis 

Number of 
Patients 


Relief 



Complete | 

Partial 

None 

Urticaria 

46 

34 (74%) 

5 


Hay fever 

38 

24 ( 63%) 

3 


Vasomotor rhinitis 

30 

14 (47%) 

5 


Hay fever with seasonal 
asthma 

20 

8 (40%) 

1 

3 

pM 

Intrinsic asthma 

42 

10 (32%) 

1 5 


Total 

176 

00 (51%) 

21 

65 


The dosage used varied from 50 to 400 mg daily divided in foui 
equal portions, and it was further adjusted to meet the variation of 
the aHergio state of the individual and the degree of exposure to the 
offending allergen. During the peak of the hay fever season some pa 
dents required twice or three times the dose used in the first and 
latter part of the season 

The relief obtamed in urticaria and hay fever was marked while 
that in intrinsic asthma was relatively poor The decrease of relief in 
asthma was also observed m the cases of hay fever with seasonal 
asthma, wherein several patients had relief of the nasal symptoms 
without a change in their bronchial asthma 

In forty-four patients under hyposensitization treatment for hay 
fever but experiencing symptoms during the hay fever season, the 
drugs afforded relief in thirty-eight cases 
Tlie side reactions of sleepiness or drovvsmcss were the chief com- 
plaints in 52 per cent of the patients using this typo of treatment In 
addition, dizziness, dryness of the mouth, nervousness, epigastric 
distress and some interference in coordination occurred in some of 
the cases When the side reactions were severe or Interfered with tlie 
patient’s occupation even with reduced dosage, the drug was discon- 
tinued A poor Imtial drug tolerance was frequently overcome b> 
decreasing the dosage for a short period of time and then reverting 
to the hl^er dosage level. 

In our hands the drugs were equally effective in treating allergic 
disorders, however, bcnadryl was prone to cause sleepiness more 
often than did pyribenzamme while the latter caused more cpignstnc 
distress and nausea. 
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CONCLUSIONS 

From a clmicaJ standpoint, (lie value of tJie antihistamimc drugs 
appears at present to be in the field of affording temporary symp- 
tomatic relief to certain of the allergic manifestations, Their signifi- 
cance in diagnosis and otlier aspects of tlie allergic state must await 
furtlier studies Mcanwliilc, tJiey can only be considered as new drugs 
of certain value but vdth troublesome side reacbons wluch often limit 
their use 
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With chemotherapy so readily available and so generally elFecbvc, 
pneumonia is now treated wth far greater assurance of recovery than 
just a decade ago Prompt administration of sulfonamides or penicillin 
at the onset of a respiratory infection may either prevent pneumonia, 
or if it IS present, with or witliout recognizable findings, stop its fur- 
ther development and be the means of a prompt recovery. This result 
materially lessens the need for hospitalization or prolonged nursing 
care m the home, so important m the past However, this general 
effectiveness may result m a less thorougli study of tlic climeal con- 
dition and consequent lack of knowledge of tlic etiology' and character 
of the pneumonia present It may also lessen tlie assurance tliat tlie 
best form of therapy is being used, and confuse the accuracy' of the 
prognosis This is especially' true if a patent is being treated at home 
where x-ray and laboratory' studies are less easily utilized. 

Acute pulmonary' infections were more generally classified on an 
etiological basis when specific antipneumococcus rabbit scrum was 
the most effective tlierapy available Chemotlierapv has been so 
effective that bacteriological evaminations in pneumonia may be 
shghted even in hospital practice. 

It IS possible by chnical findings only to make a relatively accurate 
diagnosis of the character of pneumonic lesions and, bearing m mind 
the information obtained from bactenologic studies of the past in 
similar clinical conditions, to select tlie most desirable agent to use in 
any given case. 

LOBAR PNEUMONIA 

Lobar pneumonia is commonly the most dramatic of pulmonary' 
inflammatory processes Although it may be preceded by an upper 
respiratory infection such as an acute cold, it can set in abruptly in a 
person otlierw'ise m excellent health, A severe chill, fever, cougli, 
sharp, sticking chest pain, increased respiratory rate and rusty or 
blood-streaked sputum are common symptoms. In early stages there 
may be little physical ev'idencc of the pathological process present 
There may be some physiological sphnting of the affected side of the 
chest, a pleural friction rub, and temporary resonance of tlie involved 
lobe vwth diminished resonance from compression atel ectasis of the 

From the Department of Medicine, Cook County Hospital, Chicago 

"Professor of Medicine (Rush), College of Medicine, University of Illmois, 
Associate Attending Physician, Presbyteri.in Hospital Attending Physician, Cook 
County Hospital 
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adjacent lobe As the imprisoned anr is absorbed there is dullness of 
the affected lobe, with prolonged expiratory sound progressing to 
tubular breathing This clinical picture may v^th reasonable accuracy 
be diagnosed as lobar pneumoma. If available, an x-ray film of the 
chest iviU show a dense, homogeneous shadow usually limited to a 
part or whole of but one of the lobes of the lung 
Bacteriologic studies have shown the pneumococcus to be the causa- 
tive organism m as high as 97 per cent of the attacks of lobar pneu- 
monia 

Snlfonamidea —Two forms of chemotherapy are now available to 
combat pneumococcal infections, the sulfonamides and penicillin. 
Sulfadla^e is in general considered the sulfonamide of choice. Its 
ease of administration, general effectiveness and relatively low toxicity 
are the factors in Its favor Four grams may be given as the initial 
dose, or 2 gm. repeated hvo and four hours later The subsequent dose 
IS 1 gm. every four hours day and night until the temperature has 
been normal for forty-eight to seventy-two hours 
A characteristic result of such therapy is iUustrated by the following 
case report 

R W., a 40 year old man, was brooght to the hospital on the fifth day of hU ill- 
ness. He had bad a chill followed by pain in his left ^est, fever, cough and yellow- 
ish sputum. His entering terapemture was 104* F, his pube rate 120 brats per 
minute and respiratory rate 32 per minute. There was dullness In the lower portion 
of the posterior of his left chest, with a friction rub In the left oxlllaiy space and 
Increos^ breath and voice sounds In the left base Tyiio V pneumococci were 
found by the Ncufeld slide method in his sputum. Four grams of sulfadiazine were 
given by mouth followed by 1 gar. every four hours. The patients tempemturo 
dropped steadily in the succeeding thirty-six hours to 07 6' F and continued 
normal. 

This dosage usually maintains a blood level of 8 to 12 mg of sul- 
fadiazine per 100 cc. of blood, an effective range.’ A shnllar result 
may be obtained by giving a patient 5 gm of sodium sulfadiazine In 
100 cc. of distilled water Intravenously, repeating this amount daily 
either as a single dose or in hvo doses of 25 gms each in 50 cc. of 
distilled svatcr at hvelve hour Intervals This mode of administration 
may be used if the patient Is in coma or basing gastrointestinal symp- 
toms which could interfere with oral administration. 

Reactions duo to sulfadlazmo tberapv may occur in at least 10 per 
cent of the patients to whom it is administered. There may be oystal- 
luria with or without hematuria, but with deposition of the crj’stals 
in the Iddncys a possibility Renal complications may in a large meas- 
ure be prevented by Insisting on an intake of 3000 cc. of fluids dally 
This will usually insure the passage of at least 1000 cc. of urine daily 
Further insurance against hematuria may be obtained by prescribing 
2 gm. of sodium bicarbonate three times daily to increase the solu 
bility of the sulfadiazine. 
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Sian reachons, rashes or local areas of angioneurohc edema may 
develop. Unless scnsitizaUon has occurred as a result of previous 
sulfouamide tlierapy, these reactions may not begin until tlie thera- 
peutic ehect of Uie drug has been achieved. Even \vith the pracbcal 
certainty' of a rash developing because of its previous appearance 
when sulfadiazine had been taken by the patient, its seventy and 
duration may be m part controlled by calcium tlierapy, calcium glu- 
conate tablets orally, and Nco-Calglucon solution intravenously 
Fever appearing or increasing during sulfadiazine tlierapy may be 
due to the drug itself If tlic drug is tlie cause there u-ill be a steady 
decrease of tlie fever when it is withheld 
Blood cliangcs such as agranulocytosis and anemia arc uncommon 
and rarely severe. A Icukoiienia in the early course of lobar pneu- 
monia, prior to treatment, is not necessarily an indication for with- 
holding sulfadiazine. If it is possible to study' the bone marrow by 
way of a sternal puncture, tlie smears are commonly found to show 
normal dcv'elopment of the granulocytes 

Penicillin.— Penicillin is now available for general use and suf- 
ficient expcncncc witli it has established the various means of 
administration, effective dosage and tlierapeutic value Its cost is 
steadily declining If toxic reactions occur with sulfadiazine tlierapy 
prior to die achievement of tlie tliemiiculic effect, penicillin may be 
immediately substituted It is also desirable to switch to penicillin if 
there is an extension of tlie pulmonary' lesion, if diere is lack of 
improvement in tlie patient’s general symptoms, fever or pulse rate, if 
oliguria occurs, or if infected pleural fluid or other foci of infection 
due to tlie pneumococcus develop 

Beeause of its lower toxicity penicillin is now the mcdicabon of 
clioice in lobar pneumonia m pabents having severe systemic disease, 
in tlie aged, lliosc with congestive heart failure, when ascites is present 
from any cause, or if the patient is in shock or extremis Pcnicilhn is 
not only effccbvc against Uic pneumococcus, but also against Strepto- 
coccus haemolyticus, the staphylococcus, and Streptococcus vindans 
Hence it is tJie tlierapeubc agent of choice in lobar pneumoma xvhen 
it is due to the latter organisms Penicillin was first administered 
intravenously or intramuscularly, usually 20,000 units every tluee 
hours. Administration by either of these routes requires tlie patient 
to be hospitalized or have m attendance someone trained to give 
injections There is now available a preparation of penicilhn concen- 
trahng 200,000 to 300,000 units of penicillin in a mixture of beesw^'j 
and oil which can be given in a single d.iily injecbon It is capable 
of mamtaining an effective blood level for hventy-four hours. 

Recent observations have shown that penicillin is effeebve when 
given ornllf/ An example of such admmistrahon is the following. 
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T a man aged 48 had had a cough for two weeks, general aching for three 
days, pate in his right cliest and some blood in Ills sputum. There was dullness to 
the lower half of his right chest posteriorly svitli tubular breathing and fine moist 
rales X-ray study revealed a rather uniform density of the right chest With a tern 
perature of 103* F, pulse rate of 142 beats per minute and respiratory rate of 44 
per minute, he svas given 200 000 units of penicillin orally followed by 100,000 
units every three hours In six hours bts temperature was 101* F In twenty foirr 
hours it svas 98 4* F with a pulse mte of 98 beats per minute and respiratory rate 
of 24 per minute. On the following day the penldllte wirs reduced to 50,000 imits 
every three hours and so continued for two days An rmeventfid recovery occurred 

Only about 20 per cent of penicilbn gtven orally is effective in 
the blood stream Buffered against the gastric juices, it should be 
given at least an hour before, and at least hvo hours after the talong 
of food. In more seriously lU pabents the first six doses may be given 
at two hour intervals The initiat dose should be 200,000 units, subse- 
quent doses 100,000 umts Twelve hours after the temperature 
becomes normal the dose may be halved to 50,000 units every three 
hours for the next forty-eight hours In staphylococcic infechons it 
Is well to continue the full dosage for two weeks after the temperature 
becomes normal 

Results of Chemotherapy —Prior to the use of specific therapy in 
lobar pneumonia, the average case-fatality rate at the Cook County 
Hospital, Chicago, over a penod of twenty-five years, was 35 per 
cent, the lowest rate in any single year being 24 per cent, the highest 
48 per cent Analysis of the case records of pabents ivith lobar pneu- 
monia beated with chemotherapy in three male medical wards over 
a period of two years, revealed a case fatality of 12 per cent * Forty 
per cent of those who died were practically moribund when they 
were brought to the hospital Recovery was the rule with pntiente 
40 years of age or younger regardless of tlie durabon of their illness 
when they came imder observation There ivas a progressive Increase 
in the case-fatality rate wth each decade of life over 40 years In 
addition, most of those who died had some clironic complicating 
condition, such ns chronic alcoholism, cirrhosis of the liver, chronic 
nephritis or heart disease 

Adjunctive Treatment —It may be assumed tliat some of the pa 
dents who were in extremis when treatment was initiated, could have 
been saved had chemotherapy been Instituted earlier It is also tnie 
that lobar pneumonia in some pabents alllictcd wath a serious chronic 
disease is merely the incidental reason for terminabon of life There 
is then n third group of patients practically all o\cr 40 )cars of age, 
many with a chronic disease which is compatible with longer living, 
who npparentlj do not respond to chemotherapy alone If It is not 
started within fortj'-eight hours of the onset of lobar pneumonia. It 
Is tlirough the rccoiciy of a greater number of these patients that a 
further decrease in tlio case fatality rate in lobar pneumonia must 
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be sought To that end the valuable adjuncts of treatment should 
be inshtutcd promptly. AH llie various means used m the treatment 
of lobar pneumonia prior to the advent of specifie therapy arc here 
applicable. Capable nursing care, ovygen tlicrapy by tent or nasal 
catheter, cardiac medication in (he event of Icnowm or developing 
myocardial we.alcncss, blood transfusion mth existing or developing 
anemia, sedation and h>'pnolics for ncrx'ousness and sleeplessness, 
are among the measures which may assist in tlic recovery of these 
critically ill patients 

AntipncuniococcuB Semin.— In anticipation of the possible use of 
immune rabbit scrum, tlie sputum of patients suspected of hawng 
pneumococcus lobar pneumonia, especially tliose over 40 years of age 
and having some chronic disease, should be t}'ped and blood cultures 
made prior to starting chemotherapy. Tlie results so obtamed in the 
preWously cited group of patients at the Cook County Hospital 
revealed tliat 30 per cent of those over 60 years of age had Type 11 
pneumococcus infection, and two-fifths of these had a positive blood 
culture Twenty per cent had Tj'pe III organism in their sputum, all 
wnth a positive blood culture Tins meant that 50 per cent of the group 
had an infection with a strain of pneumococcus which usually has a 
case-fatality rate higher than many other strains 

Immune rabbit scrum is highly concentrated, permitting ease in 
administration, and has a minimum of reactions most of which are 
minor. When it alone is employed xvitliin the first ninety-six hours of 
the onset of a pneumococcic infection it is highly effective * Used m 
conjunction vdA chemotherapy, it is even more effective iwthm this 
period and may have a beneficial effect even after the fourth day of 
the disease Combining these txvo forms of specific tliernpy with the 
supportive measures indicated in each indmdual case in which the 
prognosis is dubious, offers a good assurance that everything possible 
is being done for the patient 

ATYPICAL PNEUMONIA 

Atypical pneumonia has received much attention in the past 
three years. There are apparently many clinical conditions included 
under this term It has included mild upper respiratory Md 
fatal pneumomc processes. In general it is more frequent in adoles- 
cents and young adults. The patients tend to be ill for one to two 
weeks, then have a long convalescence. The most frequent symptoms 
are sore throat, headache, chills, fever, paroxysmal dry cough, ^bter- 
nal pam and generahzed aching The pharynx is usually reddened. 
The lungs tend to be clear for several days xvith basal rales appeaMg 
about the end of one. week Consolidation may never develop UPe 
leukocyte count tends to be normal If x-ray is available, there may be 
found only increased bronchial markings radiating from the hilum, 
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With possible irregular shadows interspaced, or there may be a more 
^eitensive motthng radiatmg from the hilum to the periphery, involving 
a whole lobe 

There is no recognized single ehological agent though a virus ongin 
has been given much consideration. Nor Is there any specific treat- 
ment Bed rest general and symptomatic care are the rule Diathermy 
has been used to reheve tightness in the chest and for the relief of 
the dry, hacking cough. X-ray therapy has m some cases apparently 
hastened the clearing of the chest 

There are some cases of pneumococcal pneumoma which m their 
symptoms, course and x-ray findmgs simulate atypical pneumonia 
Also in some cases of so-called atypical pneumonia streptococci are 
so numerous in the sputum that they might reasonably be assumed 
to be the causative organisms For these reasons and also ivith the 
hope of avoiding complications due to the sulfadiazine- or penlcllhn- 
sensitlve organisms, both sulfadiazine and pemciUln therapy are used 
in full dosage in atypical pneumonia. The results are sometimes most 
gratifymg. 

BRONCHOPNEUMONU 

Bronchopneumonia may occasionally be a primary infecbon As a 
rule it IS secondary to other infectrons or disabihties The organisms 
causing it are those inhaled from the pharynx or inspired air Most 
frequently found arc the pneumococcus, streptococcus, staphylococ- 
cus, Micrococcus catarrhalis and Hemophilus influenzae. The primary 
form simulates lobar pneumonia, but the pulmonary findings may be 
bilateral, the x ray changes showing less homogeneity of the infiltra- 
tion present In the secondary form, there is usually a bronchitis with 
an onset of, or mcrease in fever, dyspnea, and rapid heart action 
The physical findings are usually bilateral with patchy areas of con 
solidabons developmg and vanous types of rales present X-ray may 
show irregular areas motthng about the lower bronchi. 

Inasmuch as the organisms commonly causing the infecbon are 
usually sensible to chemotherapy, sulfadiazmo may be effecbvc in 
some cases, but penicillin is more generally employed occause of its 
wider range of usefulness. Dosage comparable to that used in lobar 
pneumonia is advisable Kxpert nursing care and the vanous general 
measures used in lobar pneumonia should bo employed since the 
bronchopneumoma is usually complicabng an illness already present 

Special consideration should bo given to those cases of broncho- 
pneumonia occurring during or In the wake of such infecUons as acute 
sore throat, tonsilliUs, influenza, measles and u hooping cough Fre- 
quently the organism knouai as Streptococcus beta haemolybcus is 
the cliologic agent The seicnty of tlic infecbon and serious prognosis 
may require a blood lei cl of sulfadiazine higher than in a pneumo 
coccnl infecbon This may be obtained bi the administration of 2 or 
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3 of sulfadiazine intravenously daUy in addition to the usual 
daily oral dosage Because of the frequency witli which empyema 
may owur in infections due to Streptococcus liaemolyticus, the full 
daily dosage of sulfadiazine should be continued for a week after the 
temperature is nonn.il 

If penialhn is cniiiloycd as Uic tlierapeutic agent, 200,000 units 
daily lias been found to be the minimum for optimal effect, given in 
fhWded doses at llirce-hour intcnmls, with 100,000 units daily con- 
tinued for four days «iftcr the temperature becomes normal In the 
event that empyema develops, penicillin may have to be continued 
for two to four weeks. Should sulfadiazine be the iniUal therapeutic 
agent and emp>cmn develop, penicillin should be subsbtutcd just as 
m pneumococcic infections with localized exudates 


ASPIILITION I’iNLUiMOMA 

In aspiration pneumonia there is a necrotic as well as an infectious 
process present “ Tins condition usually dev'elops m patients with at 
least temporarily lessened cough reflex It may occur in coma due to 
anesthesia, head injuries, cerebral vascular accidents or brain infec- 
tions It is also a possibility in acute dilatation of tlie stomach, bowel 
obstruction, paralytic ileus and in general cache.xia from any cause 
Regurgitation of tlie stomach contents may be followed by aspiration 
of some of the material into tlie lungs. Hyperemia, cliemical imtabon 
and necrotic changes dcv'clop in the bionchial mucous membrane, 
with possible desquamation of the bronchial tree and hemorrhagic 
and edematous changes m tlie lung The organisms found are the same 
as in die stomach contents— gram-ncgativ'e bacilli, gram-positive ame- 
boid bacilli, diphtheroids and yeasts, in addition to the pneumococcus, 
streptococcus and staphylococcus Tlie onset of sjTnptoms may be pro- 
found and lead to a diagnosis of shock, pulmonary' embolism, coronaiy 
thrombosis, cardiovascular collapse or bronchopneumonia 

Tlie diagnosis is based on the analysis of the whole climcal picture 
the preceding clinical state, die mode of onset and die pulmonary 
Endings 

The most important feature of treatment is the prophylaxis Recog- 
nizing the possibility of aspiration pneumonia, die physician may pre- 
vent it by continual aspii*ation of the stomach in die favorable pre- 
pneumonic states and the use of parenteral rather than oral fli^s 
until die patent’s condition no longer requires diese measures The 
prognosis of aspiration pneumonia is grave and the death rate is high 
It IS true, of course, many patients would die soon from the predis- 
posing condition Tliere is no specific therapy Chemotherapy is used, 
especially penicillin, in die hope that die invasion by some of the 
aspirated organisms mav' thereby be controlled 
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PIVEUMONIA DUE TO FIUEDLANDER’S BACIELUS 

Friedlanders bacillus may produce either a lobar or a broncho- 
pneumonia The bacteriological findings are required to mabe a 
definite diagnosis Spontaneous recoveries do occm PemciUm has not 
been effective in combating this infection Sulfadiazme has been used 
successfully in some cases = The organism is apparently sensitive to 
streptomycm and favorable results in this infection have been reported 
following its use^ Until streptomycin is generally available, general 
supportive and symptomatic care, together with what benefit may be 
received from sulfadiazme, is the best means of combahng the infection 

SUaiMAR^ 

Prompt and adequate administration of sulfadiazine or pemcilhn 
in pulmonary infections that may be clinically diagnosed as probable 
lobar pneumoma usuall) results m rapid rebel of symptoms and 
recovery of the patient Advanced age, previously eristent disease, 
and delay in the Institution of adequate chemotherapy are largely 
responsible for the deatlis that occur A careful evaluation of the 
condition of patents with poor prognosis, together with bacteriologi- 
oal study of the sputum, blood cultures, administration of specific 
andpneumococcus rabbit serum in selected cases, and the utilization 
of the indicated supportive measures offer a possibility for recosery 
of more of these patients 

Although it is claimed that no specific treatment for atypical pneu 
moma exists, the possibilitj' that the infecbon in some may be due to 
pneumococci or streptococci justifies the use of sulfadiazino or penicil- 
lin in full dosage m the course of the infecbon. 

Bronchopneumonia, usually a compheating illness, maj be due to 
either beta hemolytic streptococci or pneumococci. This pneumomc 
process should therefore be beated with sulfadiazme or penicillin m 
full dosage 

Aspiration pneumonia, a combined pathological process of necrosis 
and infection, should be guarded against and prevented if jxissiblc bj 
stomach aspiration whai indicated to lessen the possibility of pul- 
monary complications from the regurgitated gastric contents Peniollin 
therapy in full dosage offers the best clianco of combating the Infec 
tious element of this profound reaction 

Pulmonary infections due to Fncdlundcrs bacillus mav respond to 
sulfadiazine Sbeptumjcin Ihcrap), when available, ma> be an addi 
bonal therapeutic aid. 
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Gbeai changes have occurred within recent years in respect to 
nearly all the acute infectious diseases Diminished prevalence, fewer 
serious complications and lower fatality rates have been observed m 
almost every section of this country Something more than progress 
in methods of immunization and mtroduction of new forms of therapy 
has contributed to these Improvements in the general state of the 
public health Advancement m sanitary science has been a powerful 
force in the curbmg of mortality Moreover, better homes and a higher 
scale of living have undoubtedly led to an improved state of nutrition 
As a consequence, it seems reasonable to assume that resistance to 
Infection has Increased even if pathogenic organisms have not lessened 
their virulence But if there has been both an increase of resistance 
to infection in the general population and also a diminishmont in 
the virulence of disease, then death rates should have declined, even 
ivlthout Improved methods of treatment This last situation seems to 
exist in respect to certain diseases, notably smallpox and scarlet fever 


DiPirrHEiuA 

Diphtheria may bo hnked wnth smallpox from the standpoint of 
prevention, which is the only certain means of eliminating m'trUVty 
from these diseases The most expert care will not save the lives of 
all diphtheria patients Even In the largest cities, hov/rver, YrTarJ-nble 
success in stamping out diphtheria is possflih vhen a p^^/^rn of 
immunization is svell planned and energetically dU'Ajn fs a 

good illustration of such an accomplishment Figures fri" tV timid- 
pal Contagious Disease Hospital serve as an fn-iez derlf-dn/ dirili* 
thcria prevalence In that city In the y«r Jail, tz/-, 
diphtheria patients admitted, In contrarf to cSr 
slons, with one fatality In 1015 ' ' " ' 




Chicago s record in respect to dfnhtherf* fr WIs , 1 , 

is time when the i^e^se is sM tol^re 


country 

United States Public Hcaltb 
24 per cent during the first (W -o'-. 
the first quarter of 1045 ‘ 

From Coot Coiinlr/ir-jji 
•AtlcndJng Pliji'iiE 1 r- 
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Troain,^,.-For the trentaent of d.pIiU.cna pahents, the mere 
aummistrabon of diphtheria antitoxin is not always sufBcient Absolute 
rcif IS sometimes equally important because of the danger of myo- 
^ydial wMlcncss. In serious cases the pabent should not even raise 
his Jiead from tlic bed. tVlicn myocarditis develops it is not likely to 
be detected prior to the tenth day of disease, and the slightest exerbon 
may tlien be disash-ous If the pabent has been ill xvithout antitoxin 
for three or more days, we give 10 per cent glucose in disblled water 
intravenously each txxcntj-four hours for at least eight days The 
amounts usually vary from 500 cc to 1000 cc , depending on the size 
of the pabent We believe that if 60,000 units of diphtheria antitoxin 
will not bring about recover}' in a patient, he will seldom get well on 
double that amount It is best to inject the antitoxin m tlie outer 
muscles of the thigh Since the adrenals are often damaged in severe 
types of diphtheria, adrenal cortical extract m doses of from 3 cc to 
5 cc. once or tx^ce daily seems to be helpful in some instances It is 
also our impression that for severe cases penicillin is a valu.able 
adjunct m treatment Tins drug is given in doses of 10,000 to 20,000 
units intramuscularly every three hours As long as a diphtheria 
pabent has a pronounced albuminuna, he should not be regarded as 
out of danger. The presence or absence of albuminuna is exceedingly 
dependable as a prognostic guide 

Carriers.— Penicillin appears to be of x'alue m freeing the nose and 
throat of diphtheria organisms For this purpose the drug may be used 
as a spray, gix'en in the form of a lozenge or injected in the muscle 
The removal of tonsils and adenoids is likely to be successful xx'hen 
other measures fail 


SCARLET rEATR 

Scarlet fever provides some of tlie most diHicuIt problems m the 
field of public health. ^^Tlether or not it is controllable depends some- 
xvhat upon our concepHon of tlie disease If scarlet fever can occur 
without a rash, it is not likely to be recognized, and so the individual 
may convey the infechon to others A patient xvith a diagnosis of 
sb-eptococcic sore throat is likely to be admitted without question to 
any general hospital However, if a rash is observed, the disease is 
called scarlet fever and the pabent is excluded Nevertheless, the 
incibng organism may be the same m both instances A large percent- 
age of an urban population often harbors hemolytic streptococci m 
the nose or throat Tins sibiation in respect to hemoh'bc streptococcus 
earners among the civilian populahon has been reflected m military 
centers and has sometimes resulted in many cases of scarlet fever. 
An increase in scarlet fever generally means an increase in rheUmab'c 
fever and tliereforc, the former disease becomes of major importance 

There is no knoxvn method of establishing acb've immunity against 
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streptococcic infections. Consequently, if we acknowledge that scarlet 
fever con occur without a rash we must also admit that there is no 
agent available for Inducing active immunity against this form of 
scarlet fever Scarlet fever is far less prevalent and much milder today 
than only a few years ago and, consequently, deaths are fewer 

Treatment.— Serious and even fatal comphcations have sometimes 
followed what appeared to be a mild attack of scarlet fever Therefore, 
even though the patient may not seem to be very dl, it is often advis- 
able to administer one of the following therapeubc agents 
convalescent scarlet fever serum, scarlet fever antitoxin or penicillin 
The sulfonamides are not mcluded here in the list of remedies, because 
we believe they do not influence the toxemia of scarlet fever Nor do 
the sulfonamides seem to serve as a prophylactic against complica- 
tions, although they are of value in treatmg certam complicabons 
Convalescent scarlet fever scrum in doses of 20 cc or more is of 
value Because of a number of known Instances in which acute hepa 
btls followed the mjectlon of pooled human serum, however, there 
are now some who oppose the use of human convalescent scarlet 
fever serum Convalescent scarlet fever serum may be given intramus- 
cularly or mtmvcnously at any stage of the disease but preferably 
early Scarlet fever antitoxin in doses of 9000 units consists of only 
about 5 cc, or less by volume It is now so liighly concentrated and re 
fined that unpleasant reactions are rare To be eifecbve, it should be 
given before the rash has disappeared, which means, as a rule, before 
the third day of eruption It should be injected in the muscle It is not 
recommend^ for tlie treatment of complications 
Our experience dunng the last year and a half wdth the use of 
penicillin suggests that this new thug is a useful remedy for scarlet 
fever The inbamuscular injection required for its greatest effective- 
ness is, however, a disadvantage in ndministration Treatment consists 
in the mjeebon of the drug in 10,000 to 15,000 unit doses every three 
hours 

It is stated that pcniallin, when given in adequate dosage, wdll 
eliminate hemolytic streptococci from nose and throat within seicn 
days Wien used orally or in the form of a spray, pcnlcilhn is not so 
effective for emdicaUon of hemoI)-tic streptococci 
Lately, penicillin in peanut oil lias been made available It is 
claimed that when tills preparation is injected in 300,000 unit doses 
intramuscularly about every tlircc dajs it is as effective as when 
smaller doses arc injected every three hours We have not yet had 
sufficient experience with tlic oil preparations to Judge their useful- 
ness There are some who strenuousi) object to tlio use of pcndllln 
In peanut oil on the grounds that sensitization is not infrequent and 
that asthmatic attacks are produced. 
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MEASLES 


^ter the first six months of life suscepbbility to measles is prach- 
^ly universal at any age for those who have not had the disease 
Before six months measles is uncommon, and under four montlis the 
disease is rare. It may be assumed tliat one attack of measles confers 
a iitetime immunity. 

There is no known method for establishing an artificial acbve 
immunit)'. Passive immumly may be accomplished m one of several 
ways: Convalescent measles scrum in doses of 7.5 to 10 cc,, immune 
globulin (placental extract) 2 cc. to 5 cc, or the newer preparation 
developed ^rough the processing of blood by the Red Cross, gamma 
globulin, 2.0 cc. to 5 cc. To be effective for prevention, any one of 
these substances should be given by the intramuscular route within 
three days of exposure Jf it is desired to modify an attack of measles, 
five to six days should be allowed to elapse after exposure before 
making tlie injection. For prevention, sometimes two doses of tlie 
material are given, the first dose as soon after exposure as possible 
and a second dose five to six days later. It must he remembered this 
is merely a temporary protection that may endure for only two or 
three weeks. If the pabent has a modified or attenuated attack of 
measles, immunity is likely to be permanent, altliough this is some* 
bmes quesboned, 

Trcaliucnl.— Measles is a respiratory disease, and this fact should 
be kept m mind. Good ventilabon is a requirement for proper care 
and imdoubtcdly lessens the possibihty of a compheabng broncho- 
pneumoma. The value of amidopyrine, to which we were probably the 
first to call attenbon many years ago, has not been altered in my 
opinion. This drug may be given m doses of 1 gram (0 065 gm.) per 
year of age up to 5 grains (0 33 gm ), which was our onginal maxi- 
mum It IS admimstcred from three to four tunes daily for a penod of 


three to four days and is best presenbed in a vehicle because in tablet 
form it occasionally causes nausea. I have never seen any harm result 
from the use of this drug when given m the manner desenbed. Amido- 
pynne reduces fever, lessens cough, and apparently diminishes 
compheabons It is much more effective than acetylsahcyhc acid. 
Convalescent measles serum even in large doses is of doubtful value, 
and the use of gamma globulin for treatment does not seem to be 
iusbfied. For pabents witli bronchopneumonia nothing is supenor to 
the oxygen tent. Sulfadiazine, sulfathiazole and penicillin are beneficial. 

Measles Enccplialitie.-It has been esbraated that e^phalibs 
develops m about one in one thousand cases of measles. This com- 
nh'cab'on seems to be much more frequent than twenty yems ago. 
Measles encephalitis when present generally occurs before the rash 
has disappeared, usually on the fourth or fifth day of the erupbon. 
The pabent's future is always in doubt More than one third of our 
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patients have seemed to mahe a complete recovery, sometimes, as 
many as one third have died, and others were left with permanent 
mental defects 

The spinal fluid findings are not of diagnostic or prognostic sig- 
nificance. The fluid has a normal appearance and the cell count may 
be normal or increased, sometimes to 200 or more cells, which are 
nearly all lymphocytes 

Treatment —Treatment of measles encephalitis often Includes the 
use of an oxygen tent The administration of 10 per cent glucose 
intravenously by the dnp method is of value We have frequently 
given also 200 cc or more of measles convalescent serum mtrave 
nously Whether this latter procedure actually has any specific value Is 
doubtfuL Plasma as a substitute for convalescent serum when given 
In equal volume is probably as helpful Whole blood transfusions are 
undoubtedly beneficial In some cases Feeding by gavage may be 
necessary Bronchopneumonia may terminate the patients existence 
and, therefore, one of the sulfonamides or penicillin or both are often 
prescribed with the hope of forestalling this final complication 

After the temperature has returned to normal we have given some 
of our patients benzedrine sulfate in 6 mg doses once or twice a 
day A fesv patients seemed much more alert after this treatment 

wnoopiNC coucn 

In recent years pertussis has accounted for more deaths than nearly 
all the other common contagions diseases combined It Is particularly 
fatal during the first year of life 

There Is now avallnble a number of vncdncs for the prevention 
of whooping cough. Sauers vaccine Is undoubtedly the most popular 
in the Midwest It Is administered subcutaneously In three doses of 
1, 2, and 3 cc. each at monthly Intervals Since each cubic centimeter 
contains 15 billion killed organisms (Hemophilus pertussis), the entire 
Immunizing dose is 90 billion organisms 

Generally, it is recommended that antlpertussis inoculations should 
not be given before the second half vear of life. Eight months is often 
the age selected for this purpose The reason for not making these 
injections earlv Is because of the lack of antigenic response during 
the first fesv months of the baby’s existence Hoasever, It requires 
about four months to build up Immunity, and if Immunization Is not 
undertaken prior to eight months, protection cannot be seaired before 
one year of age Consequentl>, those in early infancy who arc in 
greatest need of a safeguard from pertussis arc denied this benefit 

In 1940, the Committee of the American Academv of Pediatrics for 
the State of Illinois recommended in a pamphlet dlstrihutcd by the 
Illinois State Department of Health that whooping cough Immuniza- 
tion be undertaken at three to four months of age This adWee aras 
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given on Je t}ieor>' that even if complete protection was not secured, 
n modiBcd attack might occur if wJiooping cough was acquu-ed, thus 

reducing tlie fatality rate, winch is Inghest for those under one year 
of age •' 

By means of a series of injections of pertussis vaccine, the pregnant 
woman is sometimes treated for Uic purpose of transmitting immunity 
to the unborn child Success has been claimed by resorbng to this 
method 

Pertussis vaccine may be administered alone or in combination with 
cither diphtheria alum-prccipitafcd toxoid or tetanus alum-precipitated 
toxoid or both Human lijqierimmune pertussis serum may be used 
for passive immumty. Tlierc is now available a highly concentrated 
human hj’penmmune serum which is sold under the name of Hyper- 
tussis This product appears to be of undoubted value It is injected 
intramuscularly in doses of from 2 5 to 5 cc 

Trcalmcni.— Good ventilation, expert nursing, and proper feeding 
are tlie prime requisites for the average case of wliooping cough. 

Regardless of age, it is better to give nounsliment in small amounts 
on many occasions than to give large quantities of food at greater 
mtcn'als If a baby suffers a paroxwsm after taking its bottle, the con- 
tents of die stomach are likely to be evacuated Under such circum- 
stances about fifteen minutes arc allowed to elapse and another bottle 
contaming the prescribed formula is proxnded It is very necessary 
that proper nutrition shall be sustained 
Patients witli cyanosis or convulsions should be placed in an oxy'gen 
tent and may benefit from blood transfusions or hypenmmune serum. 
HyTieammune rabbit scrum has been available for some time but the 
concentrated human hj'penmmune serum is a newer product 
For infants under one year of age, concentrated human hyper- 
immune pertussis scrum may be given intramuscularly in doses of 
25 cc and repeated if necessary Patients of any age should have the 
serxnccs of an oxygen tent when bronchopneumonia is present Carbon 
dioxide has also been used, but we now believe this is unnecessary 
Sulfathiazole or sulfadiazine is of value, and on some occasions penicil- 
lin has seemed to be definitely worth while when there are mixed 


’^Aldiough It has been reported that streptomycin is effective for the 
treatment of pertussis, the dnig has not been sufficiently plenbful to 

nermit many to pass on its merits j „ j 

In hospital practice m Chicago we rarely resort to sedatives and 
nrpfer not to do so However, if sedation is deemed necessary, chloral 
hvdrate 5 to 10 grains (0 33 to 0 65 gm ) may be given by rectum 
or sometimes M to 51 grams (0032 to 0 05 ^ ) of seconal in a similar 
manner For patients in the home, luminal in doses of IM to 3 grams 
(0 1 to 0 2 gm.) may prove to be very satisfactory. 
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MENINGOCOCaC MENINGITIS 


Undoubtedly the greatest progress m the treatment of acute infec 
tious diseases in recent years pertains to the memngitides In the past, 
practically all forms of bacterial menmgitis were usually 100 per cent 
fatal with the exception of the menlngococcic vanety In the case of 
the latter, although there had been a specific antiserum m common 
use smce 1907, the results were far from satisfactory Cover and Jach- 
son state that the case fatahty rate of cerebrospmal meningitis was 
55 per cent in 1930 for the country as a whole, and that it was 39 
per cent m 1940 

Prior to 1940, the year sulfonamides came mto general use, the 
accepted method of administering serum was by the intrathecal route 
In addition, frequent drainage of cerebrospmal fluid to reheve intra- 
cranial pressure was regarded as imperative For these two purposes, 
daily lumbar punctures were considered a necessity In some eastern 
hospitals this procedure was earned out ns often as every six hours 
dunng the first few days Even when Schw entker first reported the use 
of sulfanilamide for menlngococcic meningitis, he injected the drug 
intrathecally 

Soon after beginning our clinical trial of Ferry s neivlj developed 
meningococcus anhtoxin at the Cook County Hospital m 1934, we 
discontinued all intrathecal treatment in favor of the intravenous 
route We also abandoned the long existing theory that repeated 
withdrawals of spmal fluid were necessary to relieve intracranial 
pressure Furthermore, it was found that patients made eicellent 


recoveries without any spmal puncture The clinical diagnosis was 
confirmed by either a positive blood culture for meningoeocci or by a 
positive smear from petechiae when the latter were present 

During the fesv jnars of exclusive intravenous tlierapy at the Cook 
County Contagious Disease Hospital and also at Municipal Contagious 
Disease Hospital, we sometimes Iiad lower fatality rates for menimro- 
coccic menmgitis tlian we have ever had since tlio introduction of the 
sulfonamides Much of our success was attributed not merelv to the 
fact that large doses of scrum were administered inlravcnouslv but 
because no irritatmg substance avas injected intrathecally Therrf 
it is my opinion tlint a share of the remarkable e/Ddenev of siXnoI? 
idc therapy should be attnbuted to the omission of intrathecal serf.m 
Unfortunately witli the coming of penicillin aftm- i 
therapy had at last been reluctantly discarded by many fWe ^ 
been a disposition to resort again to intraspinal IrLS Yet ^ 

and other complications sometimes occur We * 

that inlratliccal ihcrapi is not only imnccesan for^rw^ '-x 
gifts but that it may lie nctuallj harmful ^ ^ ' 
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of mentnyococac infections may be 

If petechiac are present, scarify one of the lesions, make a smear, 
stain anti examine for gram-negative cliplococci Regardless of whether 
organisms arc found m smear or not, always obtain blood for culture. 
The patient may liave mcnmgococccmia without clinical evidence of 
meningitis If smear or blood culture is positive, a spinal puncture is 
not necessary. If the patient has no pctcchiac, a lumbar puncture is 
essential for e.\amination of spinal fluid and prompt laboratory 
diagnosis 

Any of tlie pnncipal sulfonamides may bnng about recoveiy. Sul- 
fadiazine, sulfalhiazole and sulfamcrazme are tlie cluef ones for 
consideration For practical purposes it is not obligatory to determine 
dosage on the basis of patients* xveight but rather on the seventy of 
the disease For children under five years our initial dose of tlie drug 
selected is usually from 2 to 3 gm , followed every four hours by 
from 0 5 to 1 gm. Most of our patients are given either sulfadiazine 
or sulfathiazole. 

Inasmuch as we admimster the initial dose intravenously, a 5 per 
cent solution of cither sodium sulfadiazine or sodium sulfathiazole 
IS used Although distilled water is generally recommended for the 
solution, normal solme will serve the purpose equally well A 5 per 
cent solution of the drug will amount to 100 cc. by volume if 5 gm 
is to be administered Tins quantity is given by tlie dnp method 
beginning witli 10 to 15 drops per minute and gradually increasing 
the rate to 30 drops per minute, allowing about one and one half hours 
for completing tlie procedure If there is any reason why tlie remedy 
cannot be mjected intravenously and oral administration is not fea- 
sible, the drug may be given in a 2 5 per cent solution subcutaneously 
We do not favor the use of a stomach tube for introduction of the 
sulfonamides Witli the drug an alkali such ns sodium bicarbonate 
may be used in equal or double amounts, or one sixth molar sodium 
lactate may be given intravenously However, it is probably of greater 
importance to have an adequate intake of fluids For this latter pur- 
pose, 10 per cent glucose or Hartman's solution is appropriate. It is 
well for die patient to receive from 2000 to 3000 cc of fluids each 
twenty-four hours Tlie amount xvill depend upon the patients age 

At any convenient time xvithin twelve hours after the initial dose, 

It is well to determine tlie blood level for the drug employed For 
sulfadiazine, a level of from 10 to 12 mg. per 100 cc, of blood should 
be expected and this figure approximately maintamed Sometoes tlie 
first level will be much higher Sulfathiazole levels are likely to be 
low and it is partly for this reason that sulfathiazole is not generally 
aocOTted as an appropnate remedy for meningitis Sulfatfuazole is 
in fact, thoroughly efficient, notwithstanding the low blood levels and 
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the spinal fluid levels that are seldom more than 50 per cent or at 
most 70 per cent of the blood level Because of the excellent thera- 
peutic results obtamed with sulfathiazole, we are inclined to believe 
that too much unportance Is bestowed on blood levels as a guide to 
dosage Irrespective of the sulfonamide selected or the blood level 
reported, our plan of dosage is the same when treating any form of 
bacterial menmgitis In most cases of memngococac meningitis, all 
sulfonamide therapy may be discontmned at the end of eight or ten 
days, and frequently in a lesser time 


OlVi 


Fig 13 —A 14 year old admitted In coma to Cook County Hospital Dlag- 
oosisi menlngococccmln and menlnritis. MossHt hcmorrlagci on arms and slmllm 
lesions of lesser lire on thighs and buttocks Also petechiac on face and body 
Treated with sulfathiarole and cortate. Photograph about eleven days after onset 
of Illness shows sloughing of skin. 


It Is well to gi\e adrenal cortical extract to patients with extensive 
hemorrhages in the skin, regardless of whether or not it is thought 
the Waterhouse Fridcrichsen swndromo exists Comparabsclj few 
meningitis patients require scdatises but if such mcdicabon becomes 
nccessarj a barbiturate, cliloral Indrate or pamidchvdc mas be admin- 
istered It is not advisable to give morphine 
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Notwithstanding that pcm'cilhn seems to be an unnecessary adjunct 
to the sulfonamide treatment of most eases of memngococcic menm- 
gibs, it IS disb'nctly benefiaal for certain compheabons For endoph- 
thalmito, pemcilhn may be given both intramuscularly and intra- 
venously or b\ iontophoresis wntli remarkably good results. 

Prophjlaxis.-On the basis of reports from military sources durmg 
Uie M ar, tlicre appears to be no quesbon in regard to the efficiency of 
tlie sulfonamides for prophyJaebe purposes Several different plans of 
dosage were adopted One consisted of giving a single dose, usually 
sulfadiazine, of 5 gm or more In oUier instances the drug was admin- 
istered in 1 gm doses hvo or three bmes a day for a period of three 
dai's to a week 

Should a case of meningococcic infection develop in one member 
of a family, it would seem logical to presenbe a sulfonamide, prob- 
ably 1 gm. tliree times a day for each contact for a period of three 
days would be sufBcicnt Nevertheless, the evpcnence in our con- 
tagious disease hospitals regarding this matter is interesting Within 
a tlirce-ycar period, 1943 to 1945 inclusive, nearly 3000 student nurses 
and probably half as many medical students came in contact wth 
meningocoede patients No one in citlier of the hvo hospitals was 
given any prophylactic remedy, no one wore face masks, and no one 
contracted meningitis 


OTHER IVIENINGITIDES 

For the most part, what has been said in respect to the therapy of 
meningococcic memngibs applies to other forms of bactenal memn- 
gibs. There are, however, some differences which will be alluded to 
bnefiy 

Influenzal meningtlts, which occurs most frequently in those under 
five years of age and very rarely in adults, shll has a high fatahty 
rate While it is possible to bring about recovery by means of a sul- 
fonamide drug, no patient should be depnved of the specific serum 
when the latter is obtainable Type B anti-mfluenzal rabbit serum 
developed by Alexander is supplied in 25 mg ampules It is well to 
give at least 50 mg intravenously and to repeat this dose if there is 
not some favorable response within hvent>'-four hours At the same 
lime sulfonamide treatment is resorted to and sulfadiazme is often 
preferred. As a rule, the sulfa treahnent should be continued for at 
least three weeks because tliere is a strong tendency for the disease 

*°Evenbjally stieptomycin will probably displace entirely anb-mflu- 
^nzal serum as a therapeutic agent for influenzal memngibs Present 
^^^mrTipndations call for both intrathecal and intramuscular admin- 
[sfrZTof ^eptomyem. However, I beheve that if large doses-100,000 
imits (0.1 gm )-are injected intramuscularly every three hours for a 
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penod of five to eight days, intrathecal treatment is not required We 
have found that one spinal tap for diagnosis is usually sufficient, but 
the sulfonamide treatment should be contmued for approximately two 
weeks after completion of streptomycin therapy 
Fneumococcic meningitis, regardless of the organisms type, re- 
sponds well to the sulfonamides Specific type serum mtravenously 
sometimes seems to be helpfuL Penicillin Intravenously and mtrarauscu 
larly is of value. Pencdhn intrathecaUy is likely to clear temporarily 
the spmal fluid of organisms Although we have had so many relapses 
and fatal termmations when pemcilUn was given intrathecaUy that xve 
no longer foUow this method, we are aware that there have been 
many faxorable reports regarding mtrathecal penicillin therapy 
Penicillin is particularly efficient for the treatment of streptococcic 
and also for staphylococcic meningitis when used intravenously and 
mtramuscularly In addibon, one of the sulfonamides should be given 
Tuberculous meningitis Is the only one of the meningitides In which 
soma satisfactory response to treatment cannot yet be expected. 

Streptomycm thus far has not been proxed to be efficient in the 
treatment of tuberculous menhigihs Moreover, this nexv drug has not 
yet been used extensively enough to decide the full scope of its 
value or limitations in other conditions 



CLINICAL FEATURES AND TREATIVIENT OF BACTERIAL 

MENINGITIS 


Paul S. Rhoads, M.D , F.A C P.“ 

Tabi-e 1 shows Uie incidence of tlie vanous l>'pes of baetenal men- 
ingitis m a recently studied senes at Cook County Contagious Disease 
Hospital Since those data were compiled, in addition to the vaneties 


TADLF 1 — MENINGITIS AT COOK COUNT\ CONTAGIOUS HOSPITAL. 
MORTALm* REGARDLESS OF TREATMENT 


December 1, 1913 to Morcli 1, 1915 


1 

Total No 

Mortality, 

Died wthin 

Corrected 

1 

of 

24 Hours of 

Mortality, 

1 

Cases 

per cent 

Admission 

per cent 

Meningococcus 
Pneumococcus i 

297 

26 

01 20 5 1 

21 80 8 

21 

12 

14 2 

643 

Mjcobactcnum 

tuberculosis 

12 

12 100 0 

0 

1000 

Hcmoplulus 

influenzae 

10 

5 50 0 

1 

44 0 

Streptococcus 

\andans 

3 

1 

2 66 6 

1 100 0 

1 

33 3 

! 100 0 

Staphylococcus 

51 

3 59 

1 

40 

Unidentified 


Total cases 

' 400 





listed one case each of hemolytic streptococcus, lymphocytic (virus) 
and Bacillus coh meningitis has been encountered 


DIAGNOSIS 

To select in each case the most effective remedies from an arm‘™- 
^nniainmc a vanety of sulfonamides, specific antiserums and 

antibiotics is a difficult task Obviously, a knowledge of tlie 
potent antibiobc unportance In general, wth a spmal 

ebologic g more per cubic millimeter, baetenal memn- 

tod °^en th? ceU count l.es .n .ho range of 10 .0 

Attending Physician. Wesley Memonal Hospital 
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100, poliomyebbs, encephalitis, brain tumor and syphilitic memngitls 
are to be thought of In the range 100 to 1000, in addibon to the 
conditions just mentioned, tubercnlous or lymphocytic (virus) memn- 
gitis must be considered. However, a cell count of less than 1000 by 
no means eliminates bacterial meningitis as a possibdity In our series 
of 297 cases of proven meningococcal meningitis, 11 6 per cent of 
the patients who died and 15 per cent of those who survived had 
original spinal fluid cell counts of less than 1000 The presence of 
large numbers of bacteria with a relabvely low cell count is a highly 
unfavorable prognosbc sign 

In meningitis, as m any disease, a careful history and palnstalang 
physical examination are necessary For example, given the classical 
signs of meningeal irrltahon— headache, delirium or coma, rigid neck, 
positive Brudzinski’s sign— such added features as petechial hemor- 
rhages of the skin in meningococcal infechons or cranial nerve involve- 
ment accompanymg a previous tuberculous infection m other parts 
of the body in tuberculous meningitis are almost pathognomomc 
If errors are to be avoided, however, a search for the causative 
microorganism by spinal fluid smear and culture and blood culture 
m all cases, and by nnlmfll moculatlon and cultures of other foci of 
infection m certain of them, must be made 
The prognostic factors, other than etiology, which mfluence the 
outcome must also be evaluated These include mode of onset, age 
of the patient, delay m treatment, presence or absence of bacteremia, 
presence or absence of associated pathologic changes in the patient’s 
body, and the glucose level of the spinal fluid Frequent blood counts, 
urinalyses and determinations of blood and spinal fluid levels of the 
various remedial agents must also be made 

MENINCOCOCaC SrENlNCITIS AND JIENINCOCOCCEJUA 
Since, during the svar years, there has been an unusually high Inci- 
dence of epidemic meningitis, it is not surprising that meningococcal 
mcnmgibs or meningococcemia svts diagnosed" in 74 per cent of our 
cases The latter diagnosis svas made when signs of meningeal irrita- 
tion were absent or mimmal and the patient svns coiered with 
petechial hemorrhages svilh or without a positive blood culture Some- 
times spinal punctures revealed a fen leukocytes in the spinal fluid, 
but usually there were none. Twenty two of the 297 cases were 
considered to be primary meningococcemia The others were diag- 
nosed as meningococcus meningitis 
Table 2 reveals that meningococci were found by one of the means 
mentioned above in the majority of the cases in which the disease 
was attributed to this organism The point tint often only one of the 
diagnostic mctliods mentioned revealed the invading organism 
deserves special emphasis Unless stained smears of the spinal fluid s 



74 


PAUl. S nilOADS 


are examined and spinal fluid and blood cultures are made before 
therapy is begun, some cases wincli might have been recogmzed will 
be ovcrloolccd Some workers advocate examining smears of blood 
taken from the petcchiae for meningococci In a few instances we 
have found the organism in this xvay, but not often enough for us 
to consider it an important routine procedure In tlie remaining 167 
per cent of our cases, the ctiologic relationship was assumed because 

TABLE 2.— DIAGNOSTIC FINDINGS IN 207 CASES OF MENINCOCOCaC 

MENINGITIS 


Duignoslic Findings 

No of Cases 

Per Cent 
of Total 

Pclcclilac of skin present 

176 

59.2 

Pclechiac of skin nbscnl 

111 

37 4 

No record of presence of pclechiac 

10 

34 

Meningococci in gram st.iin of spin.al fluid 

J97 

66 3 

Meningococci in cultures of spinal fluid 
Meningococci in cultures of blood 

163 

550 

(179 cases liad blood cultures) 

Pctecliiac present in tlie absence of any positive 

67 

37.4 ( of lliose 
cultured) 

bactcnologic findings . . 

48 

16 7 

^^eningococd cultured at necropsy but not ante- 
mortem 

6 

29 


Results of typing of meningococci— 119 cases 

Type I . 114 (95 87f) 
TypoU 2 ( 1 . 770 ) 

Type IIA 3(2 57)) 


of the association of petechial hemorrhages vatli tlie other tj'pical 
physical signs, after leukemia, thrombocytopenia and tlie otlier causes 
of petechiae had been ruled out It is likely that tlie majoiily of the 
fifty-one cases of bacterial menmgibs listed as unidentified were also 
caused by meningococci, but in the absence of any of- tlie entena 
mdicated above, this diagnosis seemed unwarranted. 

Tlie Waterhouse-Friderichsen syndrome of extreme shock associated 
with large hemorrhages m tlie adrenal glands, and usually elsewhere 
in the body, was diagnosed five times-all m children under 10 years 
of age TheU cluldren all died In tlie diree cases in which autopsy 
was performed the diagnosis was confirmed 

Usually the meningococcic infechon of the blood and meninges 
appeared to follow mild mfeebons of the upper part of the respiratory 
tmct-probably with this organism Since this senes was compiled. 
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meningococci were cultured from an nurnl discharge in two cases of 
meningitis Possibly the route of Infection was through the middle 
ear in these Instances, but this is unlikely 
Treatment —As m all diseases, treatment must be individualized 
In the presence of shock, which is seen frequently in meningococcic 
infections, plasma or whole blood transfusions m doses suited to the 
size and age of the patients, i e , 100 to 250 cc for infants, up to 500 
cc, and occasionally 1000 cc, for adults, and repeated in six to eight 
hours if there is not adequate response, are of paramount importance 
Aqueous adrenal cortical extract or desovycorticosterone in oil may 
be of value also, but the effect is less certain If the blood pressure Is 
extremely low, neosyneplirin in doses of 0,2 to 05 mg (0,2 to 0,5 cc, 
of 1 per cent aqueous solution) by hyixidcrmic injecbon may be of 
value This may be repeated at intervals of two hours A dally fluid 
intake of 800 cc in small children, up to ns much ns 3000 cc, in adults, 
must be maintained by parenteral injection if tlie patient is unable 
to take the fluid by moutli. Most patients with meningococcic menin- 
gitis svill be receiving large doses of sulfonamides, hence should have 
1000 cc, of one sixth molar sodium lactate solution each twenty four 
hours as part of their fluid intake unless 16 to 22 gm of sodium 
bicarbonate can be given by mouth each hventy-four hours The 
sodium salts of tlie various sulfonamides cannot be added to this 
alkaline solution ns they arc precipitated in it 
Oxygen should be administered to patients who are cj'onotic. For 
those who are extremely restless or delirious a sedative in tlie form 
of paraldehyde by mouth (4 to 32 cc for adults) or phenobnrbital 
sodium (01 to 05 gm for adults) or sodium nm}'tnl (055 gm for 
adults) Intramuscularly or ether In oil by rectum (30 to 40 cc, of 
ether with 90 cc, of olive oil for adults) may bo given Although 
opiates are known to depress the respiratory center somewhat, they 
should be administered if the headache cannot bo controlled by other 
measures 

Foci of Infection, such ns otitis media cervical adenitis and acute 
sinusitis should be searched for and given proper local treatment in 
addition to whatever specific mea.surcs are used 

Unless there are contraindications sucli ns renal disease or a history 
of previous sulfonamide intoxication, one of the sulfonamides is 
usually the drug of choice In meningococcic infections Sulfamcra 
zino has given the best results in our ovvai experience, although it has 
little advantage over sulfadiazine Its isomer Sulfathiazolc while dis 
tlnctly useful, has been less clicctive Our present plan is to give an 
initial dose of 4 to 6 gm of sodium sulfamcrazine intravamouslv fol 
lowrd by maintenance doses of 2 gm every eight hours intravenously, 
or of 1 to 1 5 gm every' four hours by mouth if the patient can retain 
the drug With such doses the maximum blood levels averaged 21 9 
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mg per 100 cc Spinal fluid determinations made the same day aver- 
aged 13 8 mg per 100 cc. If sulfadiazine is used, 6 gm of tlie sodium 
salt intravenously as an mihal dose, followed by 2 gm every six hours 
mtravenously, or 1 to 2 gm every four hours by mouth is recom- 
mended In our patients receiving tius dosage, the average blood level 
was 17.04 mg and spinal fluid level was 14 07 mg per 100 cc Since 
sulfathiazole is cleared more rapidly through the kidneys tlian the 
other sulfonamides mentioned, even larger doses of 8 to 12 gm. 
initially, followed by maintenance doses of 2 gm every four hours, 
must be used Again it must be emphasized that, to avoid renal com- 
plications, an adequate output of urine should be assured by a fluid 
intake of 3000 cc, or more each twenty-four hours for adults and the 
urine should be kept at a pH of 7 5 or more A sodium bicarbonate 
intake of 3 gm. by mouth every four hours around the clock or 1000 
cc. of one-sixtli molar sodium lactate intravenously each twenty-four 
hours for adults will usually accomplish this 
Some reports of series of patients with meningococcic meningtis 
treated entirely with penicillin compare favorably m tlieu results with 
sulfonamide-treated cascs.^- - Aside from the fact tliat it is more ex- 
pensive and that the therapeutic effects are less prompt, we consider 
it equally efflcacious, altliough we have treated fewer cases %wth it 
alone than with sulfonamides alone, or in combination with it. As 


with sulfonamide therapy, there is ^vlde variation in the susceptibility 
of individual strains to peniallin Consequently, if there is no response 
to adequate intradiecal administration, sulfamcrazine or sulfadiazine 
should be added at once to tlie tlierapeutic attack 
\Vliile there have been isolated reports’- - of attainment of a therap- 


eutic level of penicillin in tlie spinal fluid with intramuscular therapy 
m large doses alone, practically all workers agree that penicillin must 
be given inlrathecaUy at least once in twenty-four hours, along wath 
parCTteral infections, to be effective. A^flien using doses of 200,000 to 
300,000 units intramuscularly eveiy Uventy-four hours alone we were 
able to demonstrate no penicillin in the spinal fluid Using the senal 
dilution test suggested by Heilman twenty-four hours after 10,000 
units were injected intrathecally in a senes of ten patients, we found 
the average bter to be 0 69 units per cubic centimeter We now use 
for adults an mtratliecal dose of 20,000 units dissolved m 5 cc of 
physiological solubon of sodium chloride, and for small children 5000 
to 10 000 units, each hventy-four hours, unbl the spinal fluid culture 
remains sterile’ at least twentj'-four hours and the acute symptoms 
have subsided At the same time the pahent receives 25,000 to 40^00 
units (for adults) every three hours by intramuscular mjeebon This 
IS continued unbl the signs of meningeal irntation have subsided and 
the nabent has been afebnle several days. 

In the treatment of pabents who are poor risks for the reasons men- 
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honed earher, combined therapy with full doses of sulfonamides pluj 
daily intrathecal doses of penicillin offers the most hope 

When specific antiserum is available, its addition to the above pro* 
gram will probably make a slight improvement m the mortahty rate 
among the pahents who are extremely poor risks Dunng the past 
three years, we have been unable to obtain anhmemngococcus serum. 

PNEUMOCOCaC ftlENINGITIS 

Clinically, pneumococcic memngitis has the same features as men- 
ingococcic memngitis and cannot be differentiated except by careful 
bacteriologic study Often It be suspected because of the events 
preceding the onset of meningeal symptoms In general there are four 
groups of cases which be identified by their mode of onset 

Occasionally it is a primary mamfestahon preceded only by a mild 
infection of the nose and throat with no other detectable antecedent 
disease except paranasal sinusitis Such cases have the best prognosis, 
although more tiia n half of the cases of pneumococcic meningitis still 
terminate fatally In another group of cases memngitis follows puru- 
lent otitis media and in this group the outlook is less favorable, though 
better than in the third group which usually follows extensive, con- 
fluent pneumoma In the fourth group, m which purulent meningitis 
is a part of the clinical picture of vegetative endocarditis due to pneu- 
mococci, the outlook is well mgh hopeless regardless of what therapy 
is used. We, at least, have had no recovenes when endocarditis has 
been present 

As stated before, the diagnosis of pneumococcic memngitis should 
not be made unless pneumococci ore found by one of the methods 
mentioned m the paragraphs on meningococcal meningitis The blood 
culture is especially useful In our last reported senes (Uventy six 
cases) it ^vas positive in every instance* In those instances in uhleh 
typing was accomplished, a ^vIde diversity of tj’pes, between I and 
Win, ^vas found. 

Trcaimcni —Treatment of pneumococcic meningitis must be heroic 
and prolonged. There is a marked danger of relapse if vigorous ther- 
apy is not continued for at least a week after apparent recovery 
Sometimes it is wise to continue for even a longer period In our ex- 
perience, sulfonamides, on the scJicduJc outlined above, constitute 
the most effective measure, and often pcnicillm is used in addibon 
Because of the extremely poor prognosis, one should also make an 
effort to type the organism so that antiserum may also be used in 
those patients whose response to oilier measures is poor If it is de- 
cided to use specific nnlipneumococcus rabbit scrum, a dose of 100 000 
units for very young children up to 500 000 units for adults should be 
administered intravenously over several hoinrs after the usual tests 
for scrum sensitivity A similar dose should be repeated next daj if 
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the r^onsc as unsatisfacloty. Tin's baologic therapy may be the single 
added measure whicli tips the balance m the patient’s favor 
The relatii'e frequency of pneuinococcic meningitis in persons who 
have Jiad skull fractures in the recent or remote past is an interesting 
feature until winch all who have had much experience until the disease 
arc familiar. Also worth remembering is its notorious tendency to 
relapse 

UEMOPIULUS 1^’FLUE^ZAE MENINGITIS 
Hcmoplulus influenzae meningitis is a disease of young children 
Adults arc rarely affected Particularly in infants with signs of men 
ingeal imtation it should always be thought of It should also be re- 
membered tliat infants sometimes exhibit little rigidity of the neck, 
even when e.\tensive meningeal exudate is present. The extreme apathy 
alternating unth irritability when the cliild is aroused, and a tern 
perature usually somewhat lower than in meningococcal meningitis 
often suggest tuberculous meningitis or encephalitis The cell count, 
averaging about 5000 in our cxpenence, is practically the same as foi 
the other tyTjes of bacfciial meningitis The diagnosis again must be 
made by laboratory methods, rn tins instance the finding of pleomor 
phic, gram-negative bacilh m direct smears or cultures of the spmal 
fliud or blood 

Treatment.— Since the prognosis is almost hopeless witliout prompt 
and vigorous therapj', all of several distinctly useful measures for tins 
serious disease must be considered and used an the appropnate com 
banalions 

Streptomycin has proved very effective. It is given usually in doses 
of 50,000 to 100,000 units (0 05 to 0 J gm ) mtrnspinally after remov- 
ing slightly more spmal fluid than (he amount in which tlie strepto 
mycm is dissolved At the same time intramuscular doses are begun 
and continued at mtcrx'.ils of three hours day and night Tlie average 
parenteral dose is 100,000 units (0 1 gm ) per kilogram of body xveight 
each twenty-four hours, making a total twenty-four hour dose of 1 to 2 
gm for most small children Tiie intratliecnl dose is kept up once daal> 
until the spinal fluid cultures remain stenle 
More expenence with streptomycin may demonstrate its efficacy 
when used alone but xve have usually reinforced it with sulfadiazine 
or sulfamerazme, using Uie dosage and technic outhned under Men 

ingococcic Meningitis , , , , t r 

In addition, Alexander’s speciflc rabbit serum should be used if the 
response to the above measures is not prompt and adequate, Alex 
ander^ has advised doses of 50 to 100 mg ns the first dose. Subsequent 
dosaire is determined by the presence or absence of demonstrable 
antibody against type B Hemophilus influenzae in the patients serum 
npA-t day. The test is performed by mixing a loopful of a suspension 
of Hemophilus influenzae orgavisms witli one or two drops of the 
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patients serum on a glass slide and examining microscopically for 
capsule swelling. The glucose level of the spinal fluid is also of value 
the need for serum hemg considered urgent if tho le\el is below 
20 mg. Usually a mamtenance dose of 25 to 75 mg daily is adeguate 
m small children It may be safely dlsconhnued when tests reveal 
sufllaent antibody in the blood serum and the spinal fluid glucose 
level has attained 30 mg per 100 cc. 

In spite of all the above measures the outlook in Hetnophiiiis in- 
fluenzae meningitis is still grave m children under three years of age 
Treatment with streptomycin or sulfadiazine or sulfamcrazine should 
be continued imtil the patient has been symptom free for seven to ten 
days 

STREPTOCOCaC MENINGITIS 

Streptococcic meningitis occurs less commonly thm the tvpes Just 
*^^^cussed. When caused by the beta hemolytic streptococcus, it usually 
is a sequel of acute ohtis medii wllli extension to the mastoid and 
development of lateral sinus thrombosis More rarely it follows acute 
paranasal sinusitis without middle car infection Response to sulfo 
Ramldes or penlcilUn, or these two mcTsiires m coinbimhon, is usually 
prompt and satisfactory The technic of treatment is the same as that 
outlined for meningococcic and pneumococcic meningitis 

In our experience Streptococcus Wrldins meningitis is seen more 
frequently and response to therapy is much loss sitisfactory It, too, 
may follow otitis media or paranasal sinusitis, but more often is a 
compheation of subacute bacterial cndocardilis 

After meningitis is present, the clinical findings differ in no \^y 
from those of the other types of bictcrial meningitis previously de- 
®oribed, except that the symptoms and signs of the antecedent infec 
hon are also present 

Penicillin must be used in full doses both intrathecnlly (10,000 to 
20,000 units each twenty four hours) and parcntcmlly up to one to 
hvo million units each tiventy-four hours in the cases associated watJi 
endocarditis In addiHon, sulfadiazine or sulfnmerazme. m the dosK 
previously outlined, should be used Appropnatc IoctI measure to 
Insure drainage from the car and sinuses, and mastoidectomj n 
Mted, must never be neglected. 


STAPmxococac bienincitis 

Fortunately, staphylococcic meningitis is extremely' rare It may 
“ part of the picture of staphylococcic septicemia or dcxclop by- 
extension from osteomyelitis of one of the bones in ten ac w 
cranial cavity -usually the frontal Hcmohdic Snphy locowus ^nms 
causes the majority of tho cases and when present offers the I><»r«t 
prognosis In addition to prompt drainage of the focus c.aus ng 
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meningeal infection, both penicillin and sulfadiazine, sulfamerazine or 
sulrathiazole should be used in tlie manner outlined for Streptococcus 
\aridans meningitis. 


TUBERCULOUS JIENINGITIS 

Tuberculous meningitis should always be considered when, together 
wath tlie usual signs of meningeal irritation, a spinal fluid cell count 
of 100 to 1000 (lymphocytes predominating) is encountered The 
tendency for a fibrin web to form quickly in the spinal fluid, which 
appears clear or only very slightly turbid, is well known Occasionally 
tubercle bacilli may be demonstrated in the spinal fluid by the Ziehl- 
Nielsen slain, but this is exceptional 

If it IS remembered that charactenstically the base of the bram is 
chiefly involved in the meningitis caused by tubercle bacilli, whereas 
the vertex is chiefly involved in the other types of meningitis, many 
diagnostic errors will be avoided Cranial nerve involvements, par- 
ticularly strabismus, are common in tuberculous meningitis and rare 
in the other tj^pcs Tlicre is very often a history of tuberculosis else- 
where in the body, especially in lungs, bones, joints, Ijmph glands or 
gastrointestinal tract. Tuberculous meningitis is usually a part of the 
picture of disseminated miliary tuberculosis. Tlie Mantoux test is 
nearly always positive Tlie temperature is often only slightly elevated 
at the start and the patient may not appear as acutely ill as in the 
other types. The course nevertheless is relentlessly downhill with pro- 
gression of the fever, vomiting, emaciation and loss of consciousness, 
m spite of all the usual types of therapy We have had no recoveries 
A few reports of prolongation of tlie course by massive doses of strep- 
tomycin have appeared, but llicre are no reports of recovenes to mv 
k-nowledge. 


MENIIVCITTS OF UNDETERUnNED ORIGIN 
This diagnosis should be made only after all the diagnostic methods 
described earlier have been employed. However, a small percentage of 
cases (12 per cent in our experience) will mevitably fall in this group 
If the signs of meningeal irritation are extremely mild, and there 
are no paralyses or absence of abdominal or cremasteric reflexes, and 
the deep tendon reflexes are intact, together with a spinal fluid cell 
count in the hundreds, lymphocytes predominating, lympho^c cho- 
riomeningitis may be established as a 'Erlang diagnosis. It can be 
confirmed only by am'mal inoculation Tins disease is usually self- 
limiting, but It is safer to give one of the sulfonamides m full doses 

until recovery appears assured. ^ 

In poliomyelitis there may be signs of meningeal irritation at the 
ctart but this disease should not cause much confusion. Usually, early 
the course tliere is much pam in the aflFected extremities and ex- 
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treme Imtabflity without loss of consciousness or deluium. The spmaJ 
fluid cell count may be from 20 to several hundred with sbglit 
dominance of polymorphonuclears, later shifting to lymphocytosis and 
there is no pedide formation. Later the characteristic loss Jttp 
tendon reflexes and development of flacdd paralyses malce the 
nosis unquestionable. 

In the majority of cases of memngitis of undetermined ebolo" 
hmvever, the chmeal picture is that desenbed for bacteri J irem^gj is 
above, and the cell count is in the thousands The major po"t on il 
such cases probably are caused by the meningococcus Treabn^^nt 
should be with sulfadiazme or sulfamerazine in full doses Math the 
addition of pemcilhn intrathecally and parenterally if progress is un 
satisfactory 


SUMMARY OF TREATBIENT OF SUPPURATIVE BIENINCITIS 


1 MalwO an etiologic diagnojfa if possible 

a. Spinal fluid smear Spinal fluid culture. Blood culture 
b Complete blood count 

a Look for petechlao— menlngococdo meningitis. (Meningococci often found 
in smears from pclechlal hemorrhages ) 
d. Look for otItU media. Important atrium of infection in JtreplococcJc, pneu 
mococcic and in ttaphylococclo meningitis 
Look for symptoms and signs of active endocarditis Important for diagnosis 
and prognosis in itreptoooodc ot^ pneumocoede meningitis 
f Examine lungs carefully Important in pneumococcic and tubcrcolotu men- 
ingitis 

2. For patients in ihodc 


^ Plasma or whole blood intravenously 
b Adrenal cortical extract in full doses, 
a Oxygen if patient is cyanoUa 
d. Neosynepluin hypodermically 
General measures 

a. Fluids to SOOO cc. daily by mouth or intravenously (adults) 
b Oralnage of foci of infection such os otitis media or acute sinusitis 
c. Sedative for patients who arc extremely restless 
Paraldehyde. 

Ether in oil per rectum. 

Phenobarbital sodium or sodium xunytnl subcutanconsI> 

^ Give pcnlciUln Ini 

Moningocoede, pneiunococdc. Streptococcus ^’i^^dans, Streptococcus hem 
ol>liciu and $taph>Iococdc meningitis r j, vi _rj 

20 000 units dissolved in 5 cc. of ph>*siological sohilJoo of sodium chloride 
Intrathecally after withdrawing 10 lo 15 cc. of spinal fluid. Repeat mcry 
24 hours until spinal fluid remains sterile on cultnre 
25 000 to 40 000 units o-ery three hours by continuous Intravenous drip or 
intramuscularly until spinal fluid and blood remain st^Ie on cu 
ture Doses up lo 1,000 000 units daily if the patient las bacterial 
endocarditis. 

^ CU-e ttreptomydn In Hemophilus Influenzae meningitis 
50,000 units Intrathecally c\‘cry 24 hours 

1 000 000 lo 4 000 000 units fnlmwnou^ly c\rT> -4 Irotirs or intramui 
cularly In di\ided doses es'cry three hours 



PAUL S lUiOADS 


82 


Sulfonamide tlieraprj 

For Hcmoplillus influcn/jc meningitis 

For meningoaiccic. pnciinmcoecic, Streptococcus s'lridnns. Streptococcus 
iiemo j liens nnd Slupli> Jococcic meningitis and meningitis of undeter- 
mined etiolngj' 

a. Sulfadiazine (ndnit dosage) 

First dose— 0 gm inlnivcnously, 

M.iintenance dose— 2 gin every 0-S lionrs intravenous!) 

1-2 gin every 4 liours by mouth 
or 

Sulfamcrazinc (adult dosage) 

First dose— 4-6 gin, inlnivcnously 
Maintcrrancc dose— 2 gm every S hours Intravenously 
1-2 gm every 0 hours by moutJi 
b Sodium bicorhoaalc (adult dos-igc) 

Three grams every 4 hours by mouth, or 1000 cc. of % molar sodium lactate 
solution intraniuscularly every £4 hours 
Biologic therapy 

a. For pncuniococac meningitis (adult dosage) 

Type-specific nntipiiciinmcoceus nibbil senim, 200,000 or 300,000 units 
intravenously during first 12 Jiours— after ocular and cutaneous tests for 
sensitivity. 

Tlicn 100,000 to 200,000 units c.nch 24 hours until recover)' begins, 
b Fcr Ilcmoplnltis infiiicnrnc meningitis 

T>Trc D anti-influcnzac rabbit scrum, 50 to 100 mg mtravenously, as first 
dose. 

Then 25 to 75 mg every 24 hours until patient’s scrum gives capsule swell- 
ing reaction vv’illi J1 infiiicnzac, 

c. For meniiigococcic meningitis not responding to penicillin or sulfonamidcs- 

onlimcningococcus scruni intravenously or intrntliecaliy 

d. For hemolytic streptococcus mcnmgilJs Consider conv'aJcscent scarlet fever 

scrum 
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ENCEPHALITIS 


Heinz Koitdt, M D ° 
nSTHODUCnON 

It is not easy to organize, categorize and define the notions one ha 
onned about the subject matter of encephalitis Literally translatec 
6 term means "inflammation of the bram ” In other words, it doei 
not stand for a disease entity or even a group of diseases but rathei 
ngi^es a spedflo histopathological and physiological reaction of the 
rain tissue towards a variety of injurious influences Such a concqit, 
embraces so great a number of climcally and ehologicaUv 
wdely different syndromes, with but one common dcnoirunator, that 
, theoretical significance It is best, therefore, to disregard 

ir® infections, lihe bram abscess and purulent meningitis, the 

*pecmo inflammations, i e , syphilis and tuberculosis of the bram, 
^0 the degenerative disorders, hhe multiple sclerosis and Schflders 
olsease, and the encqihahtldes sccondaiy to metal poisoning, c.g , lend 
encephalitis We shall also neglect the specific cases of enccphahtis 
aftCT vaccmatlon and after certam virus diseases like measles, varloelln 
and vanola, and the clinically separate enbbes of rabies and pobo- 
mydibs We are then left to discuss a group of mflammatoiy diseases 
of me brain that have these three things in common ( 1) certain histo- 
pathological simllaribes (diffuse but selecbve ganghou cell dcstruc- 
on, lymphocytic infiltrabon), (2) proved or at least prcsumptisc 
causabon by a filterable Virus and (3) with certain exceptions, a 
clinical course. 

The interest m these diseases is not usually very great— and that for 
SOod reasons A number of them ore rare. Some, like the Russian cn 
cephalitis, the Japanese encephalitis and the West Nile fever, occur 
^ for off parts of the world Others, like the western and eastern 
equine encephalomvehtides and the St Louis encephalitis, occur with 
•"elatively greater frequency, although mostly in Qiidemics whicli arc 
reeled to circumscribed areas Such cases, houever, require for 
, ^ identification either the isolation of the virus or the proof til'll 
0 patient has developed specific neutralizing antibodies in the cour'Jo 
^ the diseases-both procedures that fall into the dom-iin of the im 
^unologist or public health officer E\cn the once so frequent cpid- 
enccphahtis, which often runs a and re cognizable dinicat 

the Department of Medidne, Unh-cnit> of Qilcaco Clfmci, CWaco 
.f , ^tinctor In Neiirology ■m* Pj^xhiatiy Unlv*rr>lly of Chicago School oi 
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course, does not seem to occur any more in its characteristic form, 
aJthou^i its conUnued presence can be surmised from the frequency 
which its sequelae are still encountered. Last, but not least, the 
lack of interest in this group of diseases stems from the fact that, 
apart from mostly unsabsfactory attempts of active (prophylactic) or 
passive immunization and general supportive measures, no treatment 
which is worth the name has been found up to the present tune 
A detailed descnpb'on of the vanous disease enbbes, the quah'ties 
of tlieir etiological agents, and tlie immunological reactions, in the 
present state of our knowledge does not therefore seem of great value. 
What IS needed, however, is (1) the differential diagnosis of acute 
encephalitis as a group from odier disease entities, some of which lend 
tlicmselves to more promising Uierapeutic attempts or at least warrant 
a different prognosis, and (2) a ihscussion of some of the chrome 
sequelae which, as stated above, seem to present themselves more fre- 
quently in recent years than the acute disease itself 


SmPTOMATOLOGY AND DIAGNOSIS 

Case I® (Unit No 2C9182) — Tlie patient \vas a 49 year old painter, who ^vas 
admitted to the Albert Mcmtt Hillings Hospital on August 24, 1941 Ho reported 
that he had been well until tlircc days earlier when lie noted pain in tlie back of liis 
head and In his neck During the following night ho had several loose stools and 
on tlie next day experienced general malaise and felt chilly 

On admission the patient appeared drowsy, but in no acute distress There xvas 
phntjTigitis and diffuse abdominal tenderness The temperature was about 105° F , 
Uic white blood count was 15,000 On tlic second and third liospital day tlio tem- 
perature reached 105’ and 104° F., respeebvely, and the droiv-sincss and general 
malaise persisted On the fourth and fiftli day's some stiffness of the neck was noted 
and tlic patient appeared dcfimtcly clouded mentally He xvas disonented and un- 
cooperative, performing continuously restless, plucking movements with lus fingers 
A coanc, irrcgolar tremor accompanied voluntary movements of the upper extrem- 
ities and* a plastic "lead-pipe" type of resistance to passive movements in the upper 
and lower extremities was observed There was no evidence of paralysis A lumbar 
puncture done on the fourth hospital day revealed normal pressure (140 mm ), 
there were 180 lymphocytes per emm ; the protem content was on tho upper limit 
of normal (49 mg per 100 cc ), tlie sugar content (83 mg per 100 cc ) was not 

disease reached its peak on tlic fifth hospital day, from then on, tlic signs 
and symptoms disappeared gradually There was, however, sbll some tremor and 
ngidily present when tlie patient was discharged from tho hospital on October 15, 
but lie seemed well on the way towards complete recovery His serum was found to 
contain onUbodlcs in high concenlrabon neutralizing the virus of western equine 
tnccphalomyehtis, but there was no protection agamst otiicr viruses that could 
have produced a similar cHmeal picture A diagnosis of "western equme encephalo- 
mychtls" was therefore made. 

Disregarding the type of encephalitis present in tbis case, which 
could only be identified by proving the presence of specific antibodies, 
on what grounds should one suspect the diagnosis of encephahbs in 

e poi further details of this case see R B Bichtcr JAMA, 129 486, 1942 



ENCEPHAUnS 


85 


similar cases, and what procedures are Indicated to strengthen the 
diagnosis? 

For the majority of cases a discussion of the followmg pom^s snould 
be useful (1) the presence of a "flu-llke'’ syndrome, (2) sums of 
meningeal inltation and mental changes, (3) focal signs and (4) 
spinal fluid changes 

1 The Flu lihe Syndrome —Fever, malaise, headache p iin be- 
hind the eyes and with eye movements, also vague muscular and ab- 
dorrunal discomfort, are usually present during the first, piodromal 
stage of encephahtls In the abortive cases the disease seemmgly ends 
with this stage 

2 Signs of Meningeal Imtalion and Mental Ciinnges —Later, 
signs of mild or moderate meningeal irritation appear a stiff neck, 
pain in the back on raising the extended leg of the patient, and Brt^ 
2lnski*s sign (sudden passive flexion of the neck is accompanied by 
flexion of the knees) It Is usually at this stage that the patient shows 
mental changes, which may range from mild noncooperabveness to 
confusion and disorientation, and even severe dehnum In dealing 
ivlth such compheabons it Is best to avoid heavy sedabon, especially 
with the barbiturates which often render the pabent more uncem- 
troUable Physical restraints should be employed if necessary, the 
patient shoud be placed In a dimly ht, but not dark, roo m, an d all 
noise and disturbance avoided Even seemingly completely irrabonal 
patients often become much more quiet when spoken to in a calm an 
^^assurlng ivay, and such simple measures are often the best m ac- 
tag with the slbiatlon If sedation must bo given, the drug of choiro 
Is paraldehyde. It Is best to start with at least 12 cc., made Pfl''tatae 
by chllhng and the addition of orange juice Giving the pai^debyde 
by rectum carmot be recommended because the pabent usually' ^ 
it and, in the struggle, becomes more noisy and uncooperabve. am 
dehyde can also be administered by intramuscular mjecdon (B cu 
deep into the gluteal region), but this should be done w en a 
selutely necessary because of the danger of abscess forma on ^ 

3 Focal Signs —Neither the stage of the flu like syn 

the development of meningeal signs and mental 1 

tately suggestive of inflammatory disease of the brain su n 
bacterial meningWdes, and In particular hiberculom mcnin|i&, oUm 
produce not only stiff neck, pain on straight-leg raising and Biu^ 
*Ws sign, but also, because of toxic influences on the brain ^rw 
^ymn, the signs of toxic encephalopathy, desrfbed a o . , 

*tan and delirium. In the true enccphalibdcs, hoivcvcr. « 
characteristic “focal" neurological signs and symptoms uc often cn 

countered , r xi - 

tethargy —On supc^^lcI^l examination the Economos 

•datric epidemic encephalitis (lethargic encephalitis xun Economos 
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^ however, be 

aroused from tlieir almost continuous sleep and will answer questions 

only to fall asleep again m a few seconds as soon as the insistence of 
the examiner lags While this kind of somnolence in an otherwise 
compatible setting should arouse the suspicion that the case m ques- 
tion IS one of encephalitis, especially of the von Economo type, leth- 
img)' is not per se diagnostic of tins disorder but rather indicative of 
the favorite location of the lesions in this disease It is the basilar part 
of tlie brain which is involved most frequently and, with reference to 
the s>Tnplom of leUiarg>', particularly the posterior part of the hypo- 
thalamus and Uic gray matter around the Sylvian aqueduct. Brain 
tumors or metastascs anj'Avlierc in the cerebral hemisphere can, by 
increasing the intracranial tension, produce edema and dysfunction of 
tlie same regions and so lead to somnolence which is indistinguishable 
clmically from the one encountered in letliargic encephalitis Tumors 
of tlie basal parts of the brain, c g , thalamic tumors, will of course be 
particularly likely to produce this symptom The differentiation is 
often difficult for, while, theoretically, the symptoms of a neoplasm 
should develop and increase gradually, there are some cases in which 
there is hemorrhage into a tumor which has remained "silent” up to 
tliis moment, presenting tlie deceptive picture of acute or subacute 
disease Neither is presence or absence of increased intracranial pres- 
sure always of decisive help Infiltrnbng thalamic tumors, for instance, 
may not produce much intracranial hypertension; on the other hand, 
inflammatory brain disease may, and usually does, increase the spinal 
fluid pressure and may even produce mild papilJcdema 
Another condition sometimes, though rarely, gives nse to diagnos- 
tic difficulties in regard to the symptom of letlinrg}' and the diagnosis 
of encephabtis. An acutely developing schizoplircnic reaction, espe- 
cially the catatonic form, can easily be mistaken for the lethargy of 
encephalitis. A report of previous similar reactions, and the fact that 
the pab'ent tended to be shy, solitary or otherwise abnormal in his 
relabon ^vitli people, wall be of help in making the correct diagnosis. 
The sodium amytal test may be used to advantage, although great 
cauh'on must be employed in performing it Onc-hnlf gram (714 grams) 
of sodium amytal is dissolved in 10 cc of distilled water and slowly 
administered by the intravenous route while the physician encourages 
the pabent to tell what is going on in him During the mjeebon, 
which should proceed ver>' slowly (at tlie rate of about 05 cc per 
minute) the blood pressure should be continuously checked by an 
assistant and any drop of more than 20 mm of mercuiy shodd be 
an indicafaon for temporarily stopping the injection. It will soon 
become apparent dunng the test whether iffie pabent is emerging 
from a catatonic stupor and begins to talk of his fears, guilt feelings 
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or other delusions, or whether the sleepiness increases still further, 
as in organic damage to the hypothalamic region. 

‘Eye-muscle Falsies — Lahe the symptom of lethargy, eye-muscle pal 
nes leading to double vision occur most frequently in the von 
Economo’s encephalitis Again it must be stressed tnat this s>mptom 
does not necessarily mdicate the presence of the ophthalmoplegn. 
variety of this disease It is rather an expression of the far orile low 
bon of its lesions, ie, in the base of the bram, particularly the 
diencephalon, and in the mesencephalon, where the nuclei for eve 


movements are located Obviously, therefore, not only laflammatory 
lesions but also tumors or degenerabve processes can produce tlie 
same symptoms Infiltrative tumors of the base of the brain and pineal 
tumors compressmg the mesencephalon from above are e.xamples It 
might be mendooed here that the least significant eye-muscle 
paralysis, from the diagnosbc standpomt, is that of the lateral rectL 
The sixth cranial nerves, which supply these muscles, have such a 
long intracranial course and are therefore subject to damage from so 
many causes that their mvolvement often reveals nothmg more deCnito 
thm the presence of organic disease of the brain 
Involuntanj Movements and Increase in Muscle Tone —inside from 
lethargy and eye-muscle disturbance, there is a host of other focal 
signs in encephahbs At the top of the list, mainly ns an expression of 
lesions involving the nuclei of the e-xtrapyrnmidal system, are Involun 
iaiy movements and Increase in muscle tone In Case I these consisted 
of tremor, and the so-called “plastic” or “lead pipe type” ngiditj of 
die extremities Sometimes one mav sec choreiform moveincnts or 
the so-called dystomc turning and twisting motions of head or trunk 
Violent involuntary eye movements are rare, more frequent are the 
slow, writhing contortions, especially of the fingers and hands, which 
are usually termed “athetoid ” Intermittent increase of resistance on 
P^J^vo motion, the “cog-whcel” phenomenon, is another form in 
which the increased muscle tone may occur 
Among the involuntary movements one might also class tlio convul 
dons which sometimes occur in tho course of encephalitis They ar^ 
however, essentially dilferent phenomena, due to cortical irritation and 
uot to involvement of tlie basal ganglia. 

Other Focal Sigss-That a diffuse mfiammatory disease like cii 
“pbalitis should sometimes produce hemiplegia, hemianesthesia, hcmi 
wopin, nystagmus and aphasia Is to bo expected. But while it is troc 
“at now and then these and otlier symptoms arc present, it is raUicr 
striking how much rarer thev arc Uinn lctliarg>, eje muscle palsits 
“voluntary movements and Increase in muscle tone Tlie 
Wrticnl anesthesia” is often overlooked, it consists of inabUit) to 
objects by palpabon despite preserved touclv s.nisalion 
deforo discussing tho important role winch tlie examination ol Uir 
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^mal fluid plays m the fiagnosis of the encephdiHdes, hvo cases will 
be bnefly presented in both of which, at an early stage, a tentative 
diagnosis of encephalitis was made. 

^ 287246),-ThIs pahcnt was a 35 year old saendst who was 

admitted to Uic BiUmgs Hospital on June 23, 1942 Ho had come to Chicago only 
days before, m order to take part m a sdenlillc meeting After his arrival in 
^iMgo he v,^ very bred and fell asleep several times during the meetings On the 
day before admission ho felt particularly wom-out, around noon he fell asleep in a 
public toilet and remained there, undetected, apparently in a sitting posiUon, for 
about twcnt>-four hours After being found he was awakened with difficulty, look- 
ing extremely drows>' all tlie while. Shortly before ho was taken to the hospital he 
had what was called a “shaking spell " 

Upon admission the patient appeared only mildly confused but extremely 
drowsy He denied headache but complained of weakness in his right arm His tem- 
perature was 100 8’ F , the white blood count 9850 The physical and neurological 
examination was csscnbally negative except for absent tendon reflexes m the right 
arm, and expressions of pain when the neck was flexed passively Tlic outstandmg 
feature appeared to be extreme somnolence Ho would ansNver a few questions in- 
telhgently but seemed to be able to keep awake only with the greatest effort He 
fell asleep during liis supper, which was especially remarkable in view of the fact 
that he had had notliJng to eat or dnnk for more tlian twenty-four hours 

In view of what appeared to bo an acute disease ivith extreme drowsmess, 
mildly stiff neck, mental confusion, locahzcd weakness of the right arm and the his- 
tor> of an epileptiform seizure, a tcntabvc diagnosis of acute encephahtis was 
made A lumbar puncture, however, which was performed a few hours later and 
wliicli revealed no abnonnahty of the spinal fluid, made the vahdity of this diag- 
nosis highly quesbonable The fluid was under normal pressure (150 mm ) and 
contain^ only two lymphocytes per cubic millimeter The total protein content 
was 38 rag per 100 cc. ( normal 15 to 45 mg 100 cc. ) and tlie sugar content \vas 
not reduced (92 mg per 100 cc ). The Wassermann test was negaUvo and the 
Lange curve 0000000000 

On the followmg day the behavior of tlie pabent led us to consider more and 
more a h>-stcric 3 l or sduzophrcnic reaction At times tlie pabent ^vas mute and 
moUonlcss tliough mostly xviUi his eyes wide open At otlicr periods he performed 
stereotyped movements, such as "sitbng-up exercises" m bed, which he repeated 
until tiie skin of his feet began to show abrasions He answered to quesbons in a 
short senseless and hau^ity manner, became ncgativisibc, rejeebng food and refus- 
ing to submit to sucli ordinary hygienic requirements as washing The weakne^ in 
his right arm dis.appcarcd rapidly. It rvas probably due to the effect of immobiliza- 
bon and pressure dunng his prolonged “sleep" in the rest room He was bansferr^ 
to a private sanitarium on July 2, 1942, the final diagnosis was schizophrenia, cata- 
tonic tyiic ” 

Without any further comment on the symptomatology, classifica- 
Uon or pathogenesis of schizophrenia, a further case will be bnefly 
desenbed, and then some important features of the two cases discussed 

togetlicr 

HI (Unit No 352151) -The pabent, a 20 year old laboratory assistant 
to tiie Bilhngs Haspital on February 7, 1940 He reported that about 
Tvppk earlier he had had a headache, especially around Ae eyes, which lasted 
r^ro Z^ Folloimg tills ho developed diarrhea which jvas treaty with 
Viwd^eis " He conbnued to feel poorly, however, and was very sleepy all the time 
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tosirftalizalion Lo developed unsteadme^ and rcbcetl that he was 

appeared liilless, drowsv and confused His tempera 
no neet while count 7200 with 60 per cent lymphocytes There was 

which ^ number of abnozmalibes in the neurological status most of 

hirbanr« «r ^ cerebellar system The patient showed profound dls 

*nns and walking with tendency to fall backward ataxja of both 

out horlamtol nystagmus. Them was also diplopia, though with 

“Acute nrw, and apparently some inequality of tlie tendon reflexes, 

Ai in encephalitis** was diagnosed and hnnbir ptmeture advised. 

There cose, however* the spinal fluid findinp were hardly abnonnaL 

b«t K* vT protein content of 50 mg. per 100 cc. could at 

ordered borderHne. 

nnstea(^ >‘®niained in the hospital until the first of March, gradually losing h£i 
hue ffriTv^’ ^y*tnsrmus and diplopia and recovering from his drowsiness. The 
after etiology of his **encephalitis" was learned only one month 

denartm.^*. hospital when, doiag a check-up visit at the outpatient 

hatinn jinrT i, j confessed that ho had felt depressed prior to his hospital 

Iwblturat^^lboS”*^ ‘"box** of sleeping tablets. The final diagnosis w-as “acute 


^ Cases II and III —In both of the cases just described a 
caste encephalitis was made on clinical grounds In both 

/v»#7 ^ / diagnosis turned out to be erroneous, in roite of the nppli- 
discussed 

renen^^ ® 'flu-like” syndrome. In both cases the patients 

sported that they had felt poorly for several days, in the second case 
dlarrIi''^T® of headache around the eves and the presence of 

both cases elevation of body temperature on admission 
jrgy°°*®^od, which, In retrospect, seems to have been due to dehy- 

si ^ presence of signs of meningeal irritation and mental confu- 
mfM ^ ^ f** die first case did one examiner gain the impression of 
■ ’^ock-sdflfness Neither patient showed the Brudzinski sign or cx- 
Penenc^ pain in the back on straight-leg raisint Resistance, therc- 
re, which one encounters when attempting to bend the neck of a 
“uncooperative patient should obviously not bo taken ns signifying 
m^Ingeal Irritation unless other signs (Brudzinski, Kernig) support 
assumption The mental changes seen In both cases were certainty 
™CU as to be easily mistaken for the hnd frequently found in the 
nnccphalltides The abihty of the schizophrenic patient, however, to 
a^v-er a few questions intelligcntly-dcspitc his olherwase grossly 
abnormal mental state-miidit have led to a different interpretation 
°f hit 'confusion" 

*Uie presence of focal neurological Involvement. In the case of 
““atonic schizophrenia, the combination of somnolenw' muscular 
puity. Weakness in the right arm and the report of a shiking spell 
®“ggcstcd lesions In the hypothalamus and the basal ganglia, to account 
tor the first two symptoms and corUcal invoI\'cmcnt to account foi 
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f epileptoid attack. In the other case, the sleeps 
^ diplopm pointed to tlie hypotlialamus and mesencephalM; 
die atavia, toward cerebellar involvement. 

4. Spinal Fluid Clianges.— Examination of the spinal fluid is of 
paramount importance in difFcrentiaUng the encephalitides from toxic 
encepJialopathy in which there is merely tovic-irritalive involvement 
o the brain, as in the delirium of fevers and in various poisonings 
it serx'es also to distinguisli encephalitis from states m which no histo- 
patnologiCcil changes of the brain and tlie meninges seem to be present, 
as in schizophrenia. It is also essential, finally, in the diagnosis of 
primarily meningeal inflammahon, particularly purulent and tubercu- 
lous meningitis 

In the group of inflammatory diseases of the brain caused, or at 
least presumably caused, by viruses, the spinal fluid examination 
should typically give the following picture: initial pressure normal 
(50 to 150 mm of spinal fluid) or slightly elevated (150 to 250 mm ), 
cell count increased, usually one to several hundred cells per cubic 
millimeter, cell increase predominantly due to presence of lympho- 
cytes; Pandy reacbon positive and total protein content moderately 
elevated to about 60 or 70 mg per 100 cc ( normal 15 to 45 mg per 
100 cc.). No micro-organisms should be found on smears or after 
culturmg the fluid (including cultures for yeasts and molds on Sabou- 
raud's medium). 

Up to this point it is all too often true that one cannot definitely 
slate whetlier the case in question is one of tuberculous meningitis 
or of cncephahtis due to virus infechon. If tubercle bacilli are found 
eitlier in smears from the sediment or from the pellicle (stamed by 
the Ziehl-Neclson method), the diagnosis, of course, is established 
It is well knowm, however, how difficult it often is to find tubercle 
bacilli, even m tlic most virulent forms of tuberculous memngitis, 
furtlicimorc, by the time tlie result of animal moculation is known 
the patients with tuberculosis meningitis are often dead. A very help- 
ful aid in the differential diagnosis of such cases is to determine the 
sugar content of the spinal fluid In tuberculous meningitis it is often 
markedly decreased, in the virus encephalitides it is normal. Only on 
hvo conditions, however, should a reduced sugar content be accepted 
as a vahd diagnostic critenon. (1 ) The ceU count should not be unduly 
high With a severe pleocytosis of, for example, 1000 cells, there is re- 
duction of spinal fluid sugar whether or not the responsible organism is 
the tubercle bacillus (2) Simultaneously taken blood sugar levels 
should be normal or above norma . The sugar content of the ^inal 
fluid although always less than the blood sugar, rises and fdls wiA the 
If however these two conditions are fulfilled-if for mstance 
ttnih a cell count of 200 or 300 cells and a blood sugar level of 130 
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then the suspicion that the case in question is one of tuberculous 
meningitis rather thnn virus-encephahtis should induce a repeated 
and careful search for tubercle baolh 


PROGNOSIS AND SEQUELAE 

Compared to the always fatal outcome of tuberculous meningitis 
and the usual fatal outcome of deep-seated bram tumors, both of 
which may resemble encephahbs, the prognosis of the encephahtides is 
favorable To mahe a more specific statement that would have general 
vahdity is impossible All virus (or presumably \arus} encephahtides 
may occur m a fulmmant form, leadmg to deatli \Mthln twenty - 
four to forty-eight hours, or they may run a very mild, abortive course, 
which 13 merely characterized by symptoms of general n^aise, 
headache, fever and the like The abortive forms are usu^y not 
recognized, except when suspected In case of an epidemic and subse- 
quently proved by the presence of a rising anbbody titer m the serum 
of the patient There is, however, apart from the immecuatc danger 
of the acute disease, another factor that has to be consider^, wpe 
dally in the case of lethargic encephahtis the scQuslcc Of esc 
there are two forms c 

1 The immediate sequelae are to be understood in terms o ut p- 
arable damage done by the acute disease, comparable to the r«mui 
paralysis of acute anterior pohomyelltis Among this group o r 
we may find hemiplegia, convulsions, tremors and other 
movemenb, rigidity, ataxia, mtellectual deficit and (habet^ 

It is characteristic for this group of symptoms that— like the para > 
of poliomyehtis— they reach their peak during tlie j 

then begin to improve. At first the improvement is rapick , 

ing \vith subsiding edema of the brain and return o 
recovorably altered neurons Further improvement is ^ ^row- 
probnbly duo mainly to mcrease of general strength an , 

ing abihty of the paUent to moke use of the remaining he.ltJ.) 

neuronal and muscular substance. 

2. While the Immediate sequelae arc not of very P^. 

(they aro mcompambly less severe than those seen I» ) 

the late sequelae are on always lurking danger, cv 

which, as stated above, ore often not t mcrcasing in 

Sometimes directly following the acute discas ( 

severity, in contrast to the immediate show the insidiousl) 

interval of months or years, the patients begin t or 

progressive disorders which arc usually tome point 

diagnosed ns chronic encephalitis Most ohw > ^ ^ j 

toward involvement of tho same regions that " 

aenlo infccUon There aro progrossiic In^sc ^ 

tnral changes in trunk and limbs the dmelopmcnt of m crprc 
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vanous involuntary movements, predomi- 
nantly the slow rating tremor, all mdicatmg mvolvement of the 
basal gangha and tlie related porUons of the extrapyramidal system, 
liicre are also the attacks of mvoluntar>' deviafa'on of die eyes, tlie 
ocuJogync crises, which probably are related to disease of the 
mesencephalon, Hj’pcrsccrcUon of sebaceous glands may occur also, 
leading to the development of tlie “oily facies” Increased sahvation 
and disturbances of sleep (insomnia, narcolcps)', reversal of normal 
sleep rhytjim), frequently encountered, are tlie visible expiession of 
damage to the Ji)'polhalamic region. Finally, there is a host of other 
changes, ranging from peculiar tics and spasms to the type of moral 
and intellectual deterioration which is usually called “personality 
disorders of cncephalibs.” The etiology of tins progressive symp- 
tomatology, frequently occurring long after an acute letliargic 
encephalitis, poses a challenging problem. Are we confronted simply 
witli a diseased or weakened state of certam porbons of the nervous 
system, with slowly degenerating neurons, comparable to the “abiot- 
rophy” of diseases like paralysis agitans? Or does the original virus 
infection never clear up completely but continue in an altered, chrome 
form? No definite answer can be given at the present time, although 
autliontalivc opmion seems mchned to consider tlie second possibility 
as more likely and therefore calls Uie condition “chronic encephalitis” 
ratlicr than “postcncephahtic state.” 

A few words about the dilFercnb'al diagnosis behveen chronic 
cncephalibs svith llie symptoms of Parkmsonism and the degenerative 
disease paralysis agitans, or Parkinson’s disease, miglit be in order. 
The encephalitic vanety is not restricted to the old, on the conbary 
It seems to occur {or at least be diagnosed) mostly in the younger age 
groups. Oculogync cnscs, vegetative phenomena and sleep disturb- 
ances arc characlerisfac of chronic encephahbs, it also shows less com- 
plete and more asymmcbical involvement than is usually found in 
paralysis agitans. Often, quite unlike paralysis agitans, the disease 
progresses to a pomt and tlien becomes stabonary. The history of the 
acute phase of encephahbs is unfortunately not usually helpful m 
difTcrenbabng the two forms. Tlie reason for tin's is tlie fact tliat, 
especially m recent years, tlie classic form of letliargic encephalibs 
has been encountered hardly at all, while the chronic encephahbdes 
arc undimimshed. The probable explanabon for tin's plienomenon is 
die occurrence of aborbvc forms of acute encephalibs, which hide 
under the clinical picture of “flu.” i e , a disease ivith fever headache 
and muscle pain, to wliich not much attenbon is paid at the time 
but ivhich, perhaps after years, is foUowed by the developmen of 
the Parkinsonian syndrome, oculogync crises and other encephahbc 

^%of the treatment of tlie Parkmsoman syndrome, sbamonium should 
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^^ven, eith» In pills (2% grains three tunes a day) or as tmcture of 
^onium (15 drops three tunes a day) As this medication serves 
merely for symptomatic relief, the esening dose should be taken by 

bedtime, otheniise the effect is 
ea, tor du^g sleep the tremor disappears spontaneously Also 
^scme hydrobromide (Kno to %oo grain three tunes a day) can be 
given, or romblnations of hjoscme and stramonium To assure mao 
mum relief from the symptoms, the medicabon should be mcreased to 
er^ce, this, unfortunately, is soon reached, for the diymess of the 
i^uth and the blurring of vision which are caused by ingestion of 
^momum or hyosclne are quite bothersome to most patients To 
Oim^h the blurring of vision, pilocarpme sulfate (05 per cent 
solution, one drop In each eye, twice a day) can be used to good 
a vantage The somnolence, and especially the syndrome of narco 
^sy, which Is characterized by sudden episodes of inesisbblo 
s eeplne^ are best dealt with by giving benzedrine sulfate One mav 
® mg in the morning and 5 mg at noon, and later Increase 
e dosage as the case warrants For some unexplained reason benze- 
occasionally also seems to dimmish the number of oculog>Tic 


SUMMARY 

1 By “acute encephalitis" Is understood a group of acute Inflam- 
matory diseases of the brain Some of them, as the western and eastern 
equine encephalomyehtides and St Louis encephahtls, are due to a 
neurotropic virus Others, for example, the von Economo type, are 
presumably due to such a virus 

2 A general outline of the symptomatology for the entire group is 
pven which can be summarized as consisting of a "flu like" syndrome 
signs of meningeal irritation and mental changes, the development of 
local signs (Induding lethargy, eye-muscle palsies, mvoluntory mo\e- 
ments and increase in muscle tone), and the presence of changes In 
the spina] fluid. 

3 No attempt is made to distinguish behveen the sirious forms of 
oncephalids, although it is stated that severe lethargy, eye-muscle 
palsies and involuntary movements are characteristic of the von 
EcOTomo type The progressive increase in antibody Utcr can be used 
0 differentiate between the various forms which are duo to different 
viruses Serum from the patient should be obtained early in the dis- 
"“^to be compared svith later samples for the relative content in 
mit^dies The performance of these tests is usually the Job of the 
public health authorihes 

4 The diffcrentinl diagnosis is discussed, with special reference to 
uuop Ijang brain tumors, schizophrenia, barbiturate poisoning tuber 
oulous meningitis and some oilier diseases 

“ K prognosis and treatment of the late sequelae, the so-caDcd 
ohronic encephalitis," are also dealt sWth 
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Until recentlj' the occurrence of rheumatic fever in the adult 
received little or no consideration in the chIFerenb’al diagnosis of 
febrile illnesses Outbreaks of acute rheumatic fever among members 
of tlie Armed Forces served to direct attention to its appearance in 
adults, particularly in the younger age group, and to the importance 
of its early recognibon. In tin's presentabon, I shall confine myself to 
the obscr\'abons which were made on a large group of adults, ranging 
from 17 to 41 vears of age. 


EnoLocy 

Hie etiology of rheumab'c fever must still be regarded as obscure 
From tlie numerous epidemiologic studies, however, it is apparent 
that there costs a close relationship to epidemics of Group A beta 
hemolytic streptococcus infections. Thus, in almost all patients one 
can elicit a history of an acute upper respiratory infccbon, such as 
coryza, smusib's, pharjmgibs, tonsillitis or obbs media, which had 
occurred one to four weeks pnor to the onset of tlie attack of rheu- 
mab'c fever At h'mes, scarlet fever may precede an attack of rheumatic 
fever Exercise, fab'guc, and damp, rainy or cold weather appear to 
act as provocabve factors As in many other acute febrile diseases, a 
disbnet seasonal vanab'on may be noted, tlie highest incidence occur- 
ring during the svintcr monAs, In 38 per cent of tlie pahents, an 
antecedent histor)' of rheumatic fever, chorea or growng pains may 
be elicited In many instances a faimhal history of rhumabc fever is 
obtainable, a fact which emphasizes the importance of a constitutional 

factor. 

The recent experimental studies of Rich and Gregory^ are of con- 
siderable interest and suggest that the lesions of rheumatic fever are 
due to hypersensitive reactions. This idew is based on them finding of 
lesions similar to those of rheumabc carditis and pneumonitis in 
rablufs subjected to anaphylactic serum sickness 

SYMPTOMS AND PHYSICAL FINDINGS 

Conti-ary to general belief, the clinical manifestations of rheumatic 
fever may be extremely vaned and even bizarre. In most instances, 
the onset is heralded by th e appearance of acute articular pam, sxvell- 
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ing, stiffness, tenderness and often redness of one or more joints TLe 
knees, ankles, wrists, elbows and small jomts of the feet are most 
frequently affected These symptoms are accompanied by malaise, 
lassitude, fatigue and tachycardia, with fever varymg from 99® to 
104° F Although, characteristically, other jomts become involved in 
a migratory arthritis, the initial joint changes often persist whfle otlier 
Jomts become successively affected It is common to observe marled 
distention of the knee Joints with synovial fimd Drenching S’V^'ats are 
observed very infrequently and In this respect rheumatic fever m 
adults differs from the acute disease in childhood Epfstaies ma> 


appear early but should not confuse the picture In some patients, 
however, only mild pain arid stiffness of a smgle joint ma) be noted, 
objective findmgs, systemic manifestations and tachycardia being 
absent. In others, the local articiJar findmgs or redness, tenderness 
and swelling are minimal 

In a small group of pabents, vague muscular pains and sbffncss 
may be the only symptoms In another group, chills and fever arc the 
only presentmg complaints Lumbar backarie occurs frequently and 
is often accompanied by urinary frequency and by the microscopic 
findings of pyelonephnbs , , 

It is of parbculor importance to recognize tliose mstanccs in whicn 
the presenting symptoms are abdominal, for they may simulate the 
clinical picture of acute appendicitis These symptoms consist of 
abdominal pain, anorexia, nausea, vomiting and at times diarrhea 
Diffuse abdominal tenderness with or without the rebound phenom^ 
non is commonly found However, a careful history together with 
close clinical observabon will reveal the coexistence of Joint pain, ten 
derness and stiffness and evidence of acute carditis 

In some patients the principal symptoms are precordial 
dyspnea with or without cyanosis In these instances, 
tions though present ore minor and are generally disregarded y c 
patient Elecbocardiographic tracings made on these pallets rcv^i 
evidence of myocardial damage with varying degrees of 
ventricular block, sometimes progressing to complete heart 
vcntncular rates os low as 20 per minute , , 

Cerebral manifestabons may also appear, but arc u^a ^ ^ . 

consist mainly of drowsiness and stupor In the acutely p 
with high fever, transient psychoses with delirium rnay ^ 

Unlike rheumabc fever in childhood, llic disuse in adults is veo 
rarely accompanied by chorea In patients with ^"d pMn in 

the cervical ^.ine, meningitis may be closely simulated but this mam 
festatlon is rarely encountered. 

In only a small percentage of patients Is a pcrccp e i .. 

the sbe of U.0 he^ obse^ed during the first attnek « ;h<:umaUc 
fe'cr, and in the mn(ority of these the enlnrgcmoit is slight tmless 
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wmphcated by acute pericarditis wtli effusion. It will be noted 
o\TCver, that the first sound at the mitral area frequently becomes 
mufiJcd or diminished m mtensity In most cases, a soft blowma 
systolic muiTOur develops at tlie mitral area In many of these, it 
becomes audible over the enbre precordium, m otliers, it is loud and 
harsh and is transmitted to the axilla. Such murmurs often vary in 
mtensity from day to day and may disappear when the pabent 
assumw the sitting posture They are usually produced by relabve 
dilatation of the nutral orifice rather than by verrucose vegetations 
on the valves. 

A low-pitched, rumbhng mid-diastolic murmur may appear at the 
mitral area within tivo or three months after tlie appearance of acute 
rheumabc fever. This murmur may be ehcited best dunng forced 
expu-ation with the patient lying in the left obhque posibon. Although 
this murmur may on rare occasions disappear completely withm four 
weeks, it generally persists and may be regarded as posibve evidence 
of involvement of tlie mitral leaflets. 

The aorbe second sound may become slurred and a soft, blowing 
diastohc murmur may appear at the left third and fourth interspaces 
near the sternum. The latter finding is an early indicabon of mvolve- 
ment of tlie aortic leaflets Only m the more advanced cases of aorbe 
insuffiaency does the diastohc murmur become audible at the aorbe 
area Later, peripheral signs of aorbe mcompetency may be noted 
The murmur of early aorbe msufliciency may ulbmately disappear, 
but this occurs so rarely (06 per cent) tliat for chnical purposes it 
may be regarded as indicabve of aortic endocardibs 

Although involvement of the heart in rheumatic fever may be mam- 
fested by climcal evidence of myocarditis and endocardibs alone, 
anatomic studies show that it is m reahty a pancarditis The chnical 
signs of acute pericardibs may be recognized m only a small munber 
of patients, either by the findmg of a to-and-fro pencardial mb or 
by the presence of pencardial effusion. Electrocardiographic studies 
alone may reveal the presence of an otlierwise “silent" pencardibs 
in those patients with manifest evidence of acute pencardibs, rheu- 
mabc pleurisy with or without effusion, and rheumabc pneumombs 

"^Slan ]enon?when present are usually those of erythema mulbforme 
but in some pabents ecchymobc areas may be noted particularly at 
the site of the affected joints, spreadmg to mvolve the other parts 
nf the extremity. In contradistincbon to rheumabc fever m children, 
sub* fancou“ nodule, ere rarely, ever, found m the aduU paUent 

Folarcement of the spleen m rheumabc fever is an ^eme ranty 
(05 oer^cent) and when found cHnically is only slight. The presence 
of an enlarged spleen must, therefore, raise the question of some com- 
pHcation, notably diromboulcerabve endocarditis 
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As in other acute systemic infections, rapid loss of weight, amount- 
mg to as much as M pounds, occurs almost invariably during the 
acute stage of the illness 

The madence of electrocardiographic abnonnalibes varies with the 
frequency with which serial electrocardiographic studies are made 
ElectrocMdiographic changes were noted in 63 per cent of our 
pabents, often after only a fesv days of illness The most frequent 
abnormahty is prolongation of the aunculovenbicnlar conduchon time. 
It must be emphasized that, although the P-R intervals may be within 
the range of normal (012 to 021 second), repeated electrocardio- 
grams may show variations in excess of 0 02 second Such variations 
are significant of first degree aunculoventncnlar block and indicate 
the importance of frequent electrocardiograms All deimecs of auriculo- 
ventricular block and occasionally that of the indeterminate type may 
be observed. The QRS complexes may become Inverted and notched 
in the chest leads, and the S-T segments may be either elevated or 
depressed beyond normal in one or more leads The T waves fre- 
quently become bny, diphasic or inverted in one or more leads, 
especially m the chest leads In patients with signs of pericarditis, the 
T waves usually become inverted in the limb leads, S-T changes may 
be sh^t Prematme systoles appear frequently but paroxysmal auricu- 
lar tachycardia, auricular fibnllation and auricular flutter occur very 
rarely These various electrocardiographic abnormalities ore transient 
In almost all cases and usually disappear within sev'en to twenty-one 
days 

In almost all patients the sedimentation rate is increased, 
the exceptional case with mild joint involvement and (dectrocardim 
graphic evidence of first degree aunculoventncular bloclH it may be 
repeatedly normal Hence, a normal sedimentation rate dora not pre- 
clude the presence of low grade active rheumatic fever, and must be 
interpreted with caution , . 

The blood count usually shows a Ieuk-oc>'tosIs rmgng bchvcm 
10,500 and 16,000 per cubic millimeter, and m the more acutely iU 
patients a mild hv-pochromic anenua Albuminuria, pyuria and micro- 
scopic hematuria arc frequently present at the onset an gen y 
disappear within a few days 


counsE 

The course of rheumatic fever in adults like that in cliildrcn is 
variable The majonty of patients recover after a single boti ° 
but in tbc others the acute stage is followed cither by l^g pe 
low grade activity or bj’ remissions and relapses The danger o i 
otllng heart disease lies chiefly in those cases vv Well follow one or 
tlie other of the latter courses Relapses gcnemlK 
sbaiptococcus infections of the upper respimtor> tract In eradicating 
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complicated by acute pericardi'hs \vitli effusion wtll j 

ScTofl''" f i 

^ diminished in intensity. In most cases, a soft blowinc 
^jtohe mutrour develops at the mitral area. In many of tliese it 
becomes audible over the entire precordium; in others, it is loud and 
harsh and ts trimsmitted to the aAiJla Such murmurs often var>^ m 
intensity from day to day and may disappear when the patient 
assumes tlie sitting posture They are usually produced by relabve 
natation of the mitral onficc rather than by verrucose vegetations 
on llie valscs. 

A low-pitched, rumbling mid-diastohc murmur may appear at the 
rnitrol area within two or three mont})s after the appearance of acute 
rhci^atic fever. This murmur may be ehcited best during forced 
e.vpiraLion wath tlie patient lying in tJie left obhque position Although 
tins murmur may on rare occasions disappear completely uitliin four 
weehs, it generally persists and may be regarded as positive evidence 
of involvement of the mitral leaflets 
The aorUc second sound may become slurred and a soft, blowing 
diastolic murmur may appear at Uie left tlnrd and fourth interspaces 
near the sternum The latter finding is an early indicabon of mvolve- 
ment of the aortic leaflets Only m the more advanced cases of aorbe 
insufficiency docs tlie diastohc murmur become audible at the aorhe 
area Later, pcnpheral signs of aortic incompetency may be noted 
The murmur of early aortic msufficicncy may ultimately disappear, 
but tins occurs so rarely (08 per cent) tliat for chnical purposes it 
may be regarded as indicabvc of aortic endocarditis. 

Although involvement of the heart in rheumatic fever may be mam- 
fcsled by clinical endence of myocarditis and endocarditis alone, 
anatomic studies shoNV that it is in reality a pancardiUs. The clinical 
signs of acute pericarditis may be recognized m only a small number 
of patients, eillicr by tlie finding of a to-and-fro pericardial rub or 
by the presence of pericardial effusion. Electrocardiographic studies 
alone may reveal the presence of an otherwise “silent” pencardibs. 
In tliose patients wtli manifest evidence of acute pencardibs, rheu- 
matic pleunsy u-ith or without effusion, and rheumabc pneumonitis 

must be sought for. , - 

Skin lesions when present are usually those of erytliema mulbfonne 
but in some patients ccchymob'c areas may be noted particularly at 
die she of the affected joints, spreading to involve the otlier parts 
of the extremity. In contradistmcbon to 


subculancous nodules are rarely, if ever, found in tlie adult 
TTniorcrpment of the spleen m rheumabc fever is an exbreme ranty 
(05 per-cent) and when found clinically is only slight Tlie presence 
of ’an enlarged spleen must, therefore, ra^e the qu 
phwtion, notably Uiromboulcerahve endocardibs 


some com- 
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As In other acute systemic Infections, rapid loss of weight, amount- 
ing to as much as 20 poimds, occurs almost invariably during the 
acute stage of the fUness 

The incidence of electrocardiographic abnormalities vanes with the 
frequency with which serial electrocardiographic studies are made. 
Electrocardiographic changes were noted in 63 per cent of our 
patients, often after only a few days of illness The most frequent 
abnormity js prolongation of the auiiculoventricular conduction time 
it must be emphasized tbat, although the P-R intervals may be within 
the range of normal (0-12 to 0.21 second), repeated electrocardio- 
grams may show variations in excess of 0 02 second Such variations 
are significant of first degree auriculoventricular block and indicate 
the importance of frequent electrocardiograms All degrees of auriculo- 
ventricular block and occasionally that of the Indetemnnate type may 
be observed The QRS complexes may become inverted and notched 
in the chest leads, and the S-T segments may be either elevated or 
depressed beyond normal in one or more leads The T svaves fre- 
quently become tmy, diphasic or Inverted in one or more leads, 
especially In the chest leads In patients with signs of pericarditis, the 
T svaves usually become inverted in the limb leads, S-T changes may 
bo slight Premature systoles appear frequently but paroxysmal auricu- 
lar tachycardia, auricular fibrillation and auricular flutter occur very 
rarely These various electrocardiographic abnormalities are transient 
In almost all cases and usually disappear within seven to twenty-one 
days 

In almost all patients the sedimentation rate is Increased, but in 
the exceptional case with mild joint Involvement and electrocardio- 
graphic evidence of first degree auriculoventricular block, it may be 
repeatedly normal Hence, a normal sedimentation rate does not pre- 
clude the presence of low grade active rheumatic fever, and must be 
Interpreted svith caution 

The blood count usually shows a leukmcytosis ranging between 
10,500 and 16 000 per cubic millimeter, and In the more acutely ill 
patients, a mild hypochromic anemia Albuminuria, pyiuia and micro- 
scopic hematuria arc frequently present at the onset and generally 
disappear within a fesv days 


coonsE 

The course of rhcumatlo fever in adults like that in children is 
variable Tlie majority of patients recover after a single bout of fever 
but In the others tlio acute stage Is followed either by long periods of 
Imv grade activity or by remissions and relapses The danger of dis- 
abling heart disease lies chiefly in those cases which follow one or 
the other of the latter courses Relapses gcncmlly follow hemolytic 
streptococcus infections of the upper respiratory tract In eradicating 
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DIAGNOSIS 

TJie diagnosis of rheumatic fever may be made wthout difficulty 
n'hcn acute migrator}' polyarthritis is associated wth acute cardibs 
electrocardiographic abnormalities, leukocytosis and an increased sedi- 
mentation rate Unfortunately, however, many patients do not present 
tins combination of findings and in these the diagnosis may be most 
perplcvmg It is ewdent from the foregoing picture that rheumatic fever 
may simulate many diseases The possibility of rheumaUc fever must 
therefore receive consideration in all patients muUi fever accompanied 
by either arthralgia, muscular pains and shlFncss, precordial pam and 
dj'spnea, acute abdominal s}'mptoms or acute pyelonephnb's, in whom 
the diagnosis is m doubt, as well as m tliose patients wth fever of 
unknowTi ongin. 

It should be pointed out that no specific diagnostic test for rheu- 
matic fever exists today, thus necessitating careful and prolonged 
clinical observation in these cases Errors in diagnosis are most hkely to 
occur in the milder forms of acute rheumatic fever, in which arthralgia 
and low grade fever arc the main S}mptoms A history of antecedent 
rheumatic fever or chorea may be regarded as highly significant A 
familial histor}' of rheumatic fever may be of some help and should 
receive consideration. Electrocardiographic changes, particularly pro- 
longation of the P-R interval, are to be considered as strong evidence 
m support of a diagnosis of rheumatic fever, provided other infections 
which produce similar changes, such as pneumonia, diphtheria, ^i- 
demic parotitis and German measles (Rosenberg-) are e.vcluded 

Tlie occurrence of s}’stolic murmurs per se cannot be regarded as 
of diagnostic value for they may occur in the course of any acute 
infectious disease But the development of diastolic murmurs at the left 
third interspace near the sternum or at tlie aortic area, mid-diastohc 
murmurs at the mitral area (m the absence of aortic regurgitation) or 
signs of acute pericarditis may be considered as confirmatory Deter- 
mffiation of the antistreptolysin titer may be helpful, but only as an 
indication of a recent hemolytic streptococcus mfecti'on In doubtful 
cases, llie absence of antistreptolysins tends to exclude the diagnosis 
of acute rheumatic fever 

Diilercntinl Diagnosis.-Aciifc rheumatoid aiilmtis is most fre- 
ouentlv confused with rheumatic fever. It may be differentiated by 
?hc persistent periarticular swelling of the small joints, its predilection 
for the proximal intcrphalangeal pints of the fingers (Hayg^ s 
nodes ^ and by the usual absence of cardiac imdlvemenl. Gonococcal 
nrihntisTay he recognized by the recovery of the specific organism 
from * “pmt fluid Tho finding ot gonococci in the 
Irnct in a patient with a recent history of gonorrhea may be regarde 
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03 presumptive evidence of gonococcal artlinlis, while a positive 
complement fixation test per se adds confusion to the diagnosis and Is 
an unreliable diagnostic aid. Septic arthritis and arthritis secondary 
to other acute infectious diseases may he suspected from the ante- 
cedent history of infection and from the concomitant disease Undu- 
lant fever is usually associated with articular Involvement and may he 
Identlfled by the finding of specific agglutinins in the blood serum in 
hi^ titer, by intradermal sldn tests, or by positive blood cultures 
The premenlngeal stage of acute meninf^ococcemia, when accom- 
panied by acute arthritis may resemble acute rheumatic fever very 
closely, but it may be differentiated by the history, the presence of 
a generalized petechial eruption and by corroboratory bacterlologic 
studies Acute gout at times masquerades as rheumatic fever, but in 
these instances the hyperuricemia, loentgenographic findings In the 
bones, and the prompt response to colchicine leave little doubt as to 
the correct diagnosis Other diseases, such os periarteritis nodosa and 
disseminated lupus erythematosus, may require differenhation, but 
they are far less frequent than those jurt discussed 

TREATjnETJT 

The treatment of rheumatic fever coasists of complete bed rest, 
sodium salicylate, 8 to 10 gm daily with sodium bicarbonate, 6 to 8 gm 
dally, a high caloric, high vitamin diet and codeine sulfate, 0 033 gm , 
when indicated for severe [oint pains For patients with gastric dlstr^, 
sodium salicylate, 4 gm In 120 cc. of starch solution, may be admin- 
istered as a retention enema four times dally In others, amidopyrine 
0067 gm„ or acctylsallcyllc acid. 1 gm may be given mstead of 
enemas When amidopyrine is administered, the Icuhocyto count should 
bo followed closely After the articular symptoms have subsided and 
the sedimentation rate has returned to normal (usually within tivo 
weeks) the dosages may be reduced by one-half and continued thusly 
for one month It is essential that all patients remain in bed for at least 
six weeks, and that the temperature pulse, sedimentation rate and 
leukocyte count return to normal before the patient may be permitted 
out of bed Further, it is advisable to maintain bed rest for four to 
six weeks after the electrocardiocram has become normal The period 
out of bed should be increased slmvly and ph>’slcal activities must be 
graduated paiTiailar attention beine devoted to the pulse rate 
Intmsamous 1 per cent sodium sallcvlate In isotonic saline solution 
(Cobum)* may be administered slowly In amounts of 1000 to 2000 
cc, daily to the acutely ill patients and to those refractory to or show- 
ing gastric intolerance to oral therapy maintaining a blood salicylate 
Ics'cl of at least 350 micrograms per cubic centimeter, until the patient 
is asymptomatic and until llic s^imentation rate has dropped 20 per 
cent. Although relief of symptoms may be obtained more rapidly b> 
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this method, nnusea, vomiting, tinnitus and deafness oecur frequently 
and marked cerebral symptoms in the form of dchnum and stupor 
may develop occasionally. This form of therapy should, therefore, be 
employed uath caution and only in selected cases. 

I have used both sulfadiazine and pcnicilbn m the treatment of 
aeute rheumatic fever but have observed no beneficial effects On 
tlic contraiy', the polyarticular symptoms have become intensified 
during sulfadiazine therapy. Wiether any untoward cardiac effects 
result from sulfadiazine cannot be stated wth certainty at tbs time 

Digitalis need be employed only in those padents ivith congestive 
heart failure, m those with a persistent tachycardia of 125 or more 
and in those wTli auncular fibrillation and flutter. Acute pericardihs 
with effusion should he treated conserv'atively and Nvithout aspirabon 
of the pencardial sac, inasmuch ns massive effusion occurs very rarely 
in rheumatic fever Similarly, pleural effusion need not be treated by 
Uioraccntesis except m patients wnth marked respiratory embarrass- 
ment. 

During tbe conx’alescent penod, some patients may be troubled 
wath residual stiffness and mild acbng in tlie joints, especially during 
cold or damp weather In many of these, diathermy, massage and 
w'hirlpool baths have proved beneficial. 

In an effort to prevent recurrences of rheumatic fever, studies have 
been conducted by Tliomas and associates,^ Cobum,® and Holbrook® 
on tlic prophylactic use of sulfonamide drugs Their observations indi- 
cate a reduction boUi in the incidence of hcmol>^c streptococcus 
infections and in the recurrence rate While their results seem promis- 
ing, further w'dl controlled studies arc nccessarj' to determine the 
efficacy of tins approach. 
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In the years that have passed since Sippy first described his method 
of ulcer treatment In 1915 there have been many changes m point 
of view and many new technics have been added* There was a time 
wh^ medical society programs frequently headlined such symposia 
w Medical versus surgical treatment of ulcer'* and there ensued a 
lively controversy over who should have the honor and responsibility 
of saving the patient Through the years, ho\vever, a high degree of 
cooperation has developed between internist and surgeon in the care 
of these patients and sometimes now presents almost an Alphonse 
snd Gaston situation with each urgmg the other to take over 

ILLUSTRATIVE CASES 

The following group of patients has been selected as presenting 
^^araples of some of the problems commonly met m the treatment 
of peptic ulcer It cannot be too often emphasized that each patient 
is an individual and presents an mdlvidual problem When one finds 
in wQ clinical record the statement, all too often encountered, “the 
patient was put on routine ulcer management,’* one may thereby 
recognize an invitation to therapeutic failure. 

I*— Mr G C, H., aged 60 executive fa a large corporation with Inters 
iniercits. In 1035 the patient fint experienced epigastric distress occurring 
two hours after eating, relieC^ by food or ahcall, which he con- 
of ^ faltiativo for the next two yean during recurring periods 

^ 1837, while on a business trip to Europe, he had an unusually severe 
UnCtivi^” hospitalized for one week fa Paris and advised to return to the 
vean 1 further examination and treatment During the next two or three 

deformity was repeatedly reported on fluoroscopic examination 
do^g this period consisted, for the most part, of a bland diet with milk 
meals during periods of distress. AUrali was used only when distress was 
toKifvsZ patient usually had two or three drinks of Scotch whiskey per day and 
firrt moderation.'* In October 1043 the patient e.xpcrienc^ his 

^^^^emorrnage and at that time was hospitalized for six wc^ and bad tiA’o blood 
PatlenT December 1045 while on a train enrouto to Cahfomia, the 

•mined tvddcn faintnou, weakness nausea and pallor He was cx^ 

bosniHl u* oil the train and on BrTi>*al fa Oakland was removed to a 

again treated With a mflk and cream diet, bland foods and 
•TT^ hydroxide, - 

presented himself for examination Itro months later having had no 
Qi^ess since his recent period of hospitalfaatfoa^ Examination ^ewed a 

^ Medicine (Rush) University of Illinois College of Medldnc, At 
Phyi«^ Pr«b>icrian Hospiml 
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abnormal muscle defense reacUon Blood pressure was normal 
Blood counts sv ere within normal limit and unne findings were normal X-ray 

deformity of the duodenal bulb wath considerable spasm 
blmS^^ demonstrated Stool examination at this Umc was negaUve for occult 


The problem presented by tins patient is that of the high-tension, 
hard-driWng tj'pe of individual whose business takes him to many 
places where it is, to say llic least, difficult to carry out any strict 
program of treatment, tliat of a man who is impatient of Iimitabons 
and restrictions, yet who fears the possible serious consequences of 
an ulcer hemorrliagc under unfavorable circumstances He has never 
carried out a program of medical management eitlier long enough or 
accurately enough to determine whether or not a cure could be accom- 
plished by medical means, and it is questionable whether he could be 
counted upon to do so Operation is therefore advised uadi the choice 
of measures lying between resection and a vagus sechon of the Drag- 
slcdt t>-pc 


Case II —Mrs F K. w’as first odmillcd to tlic Presbyterian Hospital on Septem- 
ber IS, 102*1, on anollicr service, witli the diagnosis of duodenal ulcer wlih hemor- 
rliagc, old rlicumatic endocarditis willi aortic and mitral valvular lesions The 
patient, at that time a housewife of 34, gave a history of abdominal distress follow- 
ing meals, intcnmiltcnlly for a penod of one year, and of pallor, weakness and 
mclena for Uic prevaous five day-s There is in the record very little information con- 
cerning (lie mcidciils preceding lieinorrJiage TJie patient remained in the hospital for 
a penod of two months On admission tlic blood count showed tlie hemoglobin to 
be^£8 per cent, red blood corpuscles 2 41 million and leukocytes 9100 At the time of 
discharge tlie hemoglobin was 40 per cent and red blood corpuscles 3 93 million 
Following discharge the patient was on a ratlicr ngid chetary regimen for a 
year and thereafter began to cat-and occasionally dnnk-as she pleased She re- 
mained free from distress until tlic early summer of 1927 when she again began to 
have distress which occurred regularly two to llircc Jiours after meals and in all 
rcsDCCts conformed to the pattcni of a chemical type distress. She svas admitted to 
tins service on August 17, 1927, wUi a history of weakness, faintness and black, 
tarrv stool earlier in tlint day Tlic blood count was hemoglobin 68 per cent imd 
red blood corpuscles 2 81 million Specimens of feces gave posiUvo reaction for 
n^dt blood Two weeks later, xvlien Uio paUcnls condition had Improved suffi- 
. 1 ,, fluoroscony, a typical duodenal deformity was seen Improvement 

S Iv wTulS .nUsfacKo' »nd U.e palicnt left U.e hosplt.! 

“d^eTnJ’ot . menlh ttinUnee U.ls type of oleer IreaUoeoL II ft nolcd in Ihe 
^ nn fliscimrec lliat m spite of the fact that motor test meals passed in 

summary ouuntity of night secretion was excessive, requming nightly aspira- 

»l "ISl" WlrnUon wne frequently as mneh as SCO no 
in motion sliowed total acidiUes varying from 90 to 114, but wUi no free acid 
lime ronsidercd nt this time but xvas refused by tlie patient and svas not 
Operation iesion and because in the absence of demonstrable 

obf^c!tio?on test meals it felt tJiat the operadon of choice should be some 
type of resection. 
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During the next eight years the patient had fix periods of hospltallzatloii, five of 
which were initiated primarily for treatment of ucler or Its complications One 
hospitai ad missi on In 1032 was upon the gynecological service for treatment of 
menonhagia» and after operation the patient experienced a recurrence of ulcer 
symptoms and a moderately severe hemorrhage Surgical therapy for ulcer mean 
time included a posterior gastroenterostomy in 1931 with subsequent development 
of gastroJc|unal icer and hemorrhage either from thu source or fr om the duodenal 
nicer which also ihmved evidence of recurrence. 

*rbo patient s final hospital entry was on November 10 1935, because of recur 
rrat epigastric distress and recurrent hemorrhage. Fluoroscopic examination at this 
toe showed evidence of both duodenal and gastrojefunal ulcer Feces were per 
“Stotly positive for occult blood and blood hemoglobin was 85 per cent and red 
blood corpuscles numbered 3 89 mlDloo On December 2, 1935, the patient was 
operated upon with resection of the two ulcers closure of the previous stoma 
aJM a Polya type of anastomosis It \vns recorded at the time of the operation that 
of the duodenal stump was unusually difficult and an omental tab was 
sutured to the line of closure as an additional protection. The patient nevertheless 
® deal of postoperative nausea vomited repeatedly, developed peritonitis 
on the fifth postoperative da> Autopsy revealed no additional facts of 

reads the coldly scientific record of the case The human side 
of the story, from the ’itiew'point of psychosomatic medicine, is just as 
s^ifleant The background of the first hvo episodes Is not recorded 
^ t attack occurred in a sequence of family financial difficulties 
during the market crash of 1929 The patient's husband had just lost 
position along with his hfes savings which had been put into 
stock of the company, bought on time payments and wiped out an 
the cra^ Another occurred when the patients father developed an 
ness diagnosed as carcinoma of the lamyx. He was treated with 
satisfactory results for several months but another episode 
° when he required an emergency tracheotomy and still 

another when he died When her oldest daughter was married she 
managed to survive the wedding festivities but had a hemorrhage ten 
^ys later She had another flare-up when the first grandchild was 
m It was apparent that throughout the years a period of increased 
^^*^on was pretty sure to be followed b> a recurrence of 
activity and very shortly by hemorrhage 

foUmd** ^ T G.. a young man of 22 >t3ux, was dlsclmrgcd from the army 
a gastric bcmorrhngo <^uiracteiized by hemateraesi* and melcna which 
a train en route from Ills point of Induction to the camp to which he 
®*rigned. lie gave a rather vague history of prc\’louf epigastric distress, 
caturt severe and not previousl) sufficient to Interfero >vilh his actlWtics or 
at the vr medIcaJ advice He Imd been a student in on Extern university 

called for Induction and aclmowlctlged a considerable degree of 
"^ving college and entering ten'ice. Upon the occurrence of the 
closikfi ”^5®. . immediately hospltnliird and fluoroscopic examination dl5- 

^^fonnity of the duodenal bulb 

^errtee period of hospitalization and his subsequent discharge from the 

iTUn hn» r returned to his home. He was emplo>ed for n time as a sales* 

t round the v,-ork distasteful and complained of the difficulty In can^'ing out 
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Kcurop^chiatric investigation at this bme revealed a group of 
cinotjonni conflicts dating from boyhood and including a sense of 
inadequacy and espeaally of inferionty to a brother and sister. He 
had a distaste for tlie business in which he was engaged and in which 
Ill’s father held an outstanding position, and a strong desire to leave 
his home and job for a life at a hunting and fislung resort in the north 
woods where he find formerly been employed as a guide and had 
formed a strong attachment to the daugliter of the owner of the camp 


Case IV— Miss Biln M , aged GO, gn%e a history of recurring Attacks of abdomi- 
nal distress for the past scsen >cais, at first readily controlled by dietetic restriction 
hut gndually becoming more seecre and more difficult to control She was first 
admitted to the hospital Pso years ago and at that lime obtained complete and 
Immediate relief on hourly feedings of milk and cream, with alkali powders be- 
tween feedings Fluoroscopy at that time showed deformity of tlic duodenal bulb 
with moderate degree of spasm but with no evidence of actual obstruction. Motor 
test meals diowcd no retention 

TliC patient progressed uncsontfully on ulcer management and remained free 
from distress until three months ago when she ogam began to have epigastric dis- 
tress, rclicwcd by food or by alkali or by aspimtion of stomach contents, n pmecdure 
which she had (earned at the lime of her previous hospitalization The distress 
gradualls Increased In sc\ enty and during the past three w'ceks she had been re- 
peil^ly wakened In the night b> distress and had obtained relief only by aspirating 
the stomach contents at such times She had lost 12 pounds In the past three 

"^^'llocntgcnologlc examination again show-ed duodenal deformity but with only o 
moderate degree of spasm Motor meal show'cd retention of 150 cc of food and secre- 
tion at the end of seven hours. Inasmuch ns she had repeatedly expressed violent 
objections to operation she was again started on a strict schedule of ulcer treatment 
witli hourly feedings of milk and cream, alkali between feedmgs and evacuation of 
tlic Etomacli contents cacb night nt bed tunc However, on this regimen she was 
repeatedly awakened by dUlrcss occurring a few hours after retiring Aspiration 
at sucli tunes showed 150 to 200 cc. of add gastric secretion If was evident, there- 
fore, that the quantity of night secretion was sufficient to cause distress and to intcr- 
ferc’wlth healing during the night-time 


Under such condibons one may choose between vanous regimens 
for the control of tlie night secretion. It is readily accomplished by 
the use of an mdwelling tube and continuous dnp of a mixture of 
food and alkali throughout the day and night as advocated years ago 
bv Einhom and more recently by Wmkelstem^ and associates. For 
this purpose the food mixture consists usually of milk and cream, sup- 
nlcmented by other food materials which may be included m bquid 
form and mixed with the alkali necessary to neutralize whatever acid 
be secreted in excess of tliat which will combine with the protein 
in Uie food mixture. Insoluble alkahes which cannot readily be kept in 
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solution or suspension axe manifestly not suitable Those most com- 
monly used are sodium bicarbonate or colloidal suspensions of alumi- 
num hydroxide, each of which has its advantages and its objections 
Another method, and the one adopted m this case, consists in follow- 
ing one of the usual plans of oral feeding and medication during the 
day, aspiratmg the stomach content at bedtune as previously and at 
that tune inserting a Levm tube into the stomach This tube is 
attached to a Wangensteen aspirator or any other convenient device 
for contmuous suction. An electric pump with mtermediate bottle as 
used in certam types of chest aspuatlon will serve very convemently 
For purposes of observation it is desirable to measure and send to 
the laboratory as separate specimens the aspirated secretion of the 
first three hours and that of the remamder of the night. In those cases 
which respond favorably, the quantity of secretion in the latter part 
of the night decreases rather rapidly while that of the early part of 
the mght diminishes more slowly Our patient obtamed prompt and 
complete relief from her distress with the night aspiration but on two 
or three occasions when the tube became bloched or the aspirator 
was not functioning properly she had an immediate recurrence of 
night distress but was relieved ax soon as the aspirator was agam 
functioning However, although there was considerable variation in 
the quantities aspirated from night to night, the total volume for the 
night varying continually from 500 to 1000 cc., the acidities on titra- 
tion were consistently high and there was no deflmte decrease m the 
average quantities for the latter part of the night Surgery was there- 
fore again advised. 

The pattern of m^t secretion conforms to that which Dragstedt* 
has described in his studies on the effects of vagus section, and from 
tliG evidence thus far available this type of operation may be expected 
to influence favorably such pathological secretion It is to be antici- 
pated, however, that a patent of this type after vagus section would 
show more marked evidence of retention An operation for the relief 
of obstruction should therefore precede or coincide with vagectomy 
if the latter is to bo considered. The results thus far reported from 
vagus section by the subdiaphragmatlc approach have been less satis- 
factory than those from section by the thomde route The abdominal 
route proddes opportunity for direct examination of the ulcer and 
corrccUon of obstruction when present It makes possible rescchon 
uhen that is deemed desirable on the basis of exploratory findings, 
and it is to be hojicd that further experience will dcxclop a technic 
for vagus section from below to give satisfactory results and obxaatc 
the necessity for tlic dual approach. 

C«r V-Mn. B D.. aged 5S entered the hospital May 25 l9+t She stated 
tliat she had been In good general health throughout her liic except for recurrent 
"slch headaches” which had raualiy been reUoed by Inducing vnmltlng Weight and 
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strcngU, lind been nonnal up to eight months prcv-iously and she had been In the 
habit of uorhmg hard. At Uiat time she discovered a mass in Uie suprapubic region 
her local phys.dan a h>-stcrectomy was advised and \vas dLe 
1 ollowing operation she began to lose wciglit and to complain of a variety of vague 
p^ns and nclics but did not at any Umc complain of abdominal distress recuirag 
sviUi a dennile relabon to l^ooddaking Nausea, vomJUng and anorexia became fr^ 
quent and tJio patient had lost 25 pounds in sseiglit m Uic past ciglit montlis 

Exaimnation slioued a markedly emaciated woman of US pounds wth marked 
tremor, tacJiycardia and a basnl met ibohc rate of plus 63 per cent. Blood hemo- 
globin was llJi gm. and red blood corpuscles 3 22 millions svith poikalocylosis and 
amsocstosls Gastric auab'sis repeatedly gate low acid v-alues, tlie liighest being 16 
units Upon stomacli lluoroscopj an exceptionally large crater was seen on the lesser 
curvature of tlic stomach Just nbo\o tlic angle There svas httJc induration about 
tlie crater and tlic duodenal cap filled normally Roentgenologic exammaUon of in- 
testine nnd gallbladder were ncgabvc 

Because of Uie seriousness oi tlic patient s condition nnd because tlic findings, 
liiough suspicious, seemed more indicative of ulcer than of carcinoma, frequent 
feeding of milk and cream, supplemented by a Ingh \atamin intake nnd hver extract 
were started The adminiitrution of Lugols solution was also beguil^t once, with 
tlic result that her metabohe rale decreased rapidly to plus 37 per cent, where it 
remained fairl> constant for a Umc She was then given tliiouracil and tiie rate nnd 
chnical mamfcstalions progrcssis cly improscd Meantime tlicre had been a rapid 
bnproNcmtnt also m the oppearance of Uic gaslnc lesion on fluoroscopic examina- 
tion, so dial on die twcnty-hfdi day after die imbal fluoroscopy the roentgenologist 
reported no c\ uleticc of prc\ ions gastric ulcer '* Tlirougliout Uie greater part of this 
penod the dietary management liad consisted of frequent feedings during the day 
but with only two or dirtc doses of alkali (aluriiimum hydroxide) given dunng the 
estmng after die lost feeding Because of die low nadity of die gaslnc content the 
protein in die diet had been adequate to combine wadi nil of die hydrochlonc add 
secrtled during the du) ll is to be noted, however, that os die paUent’s general con- 
didon impros^ her gaslnc sccrcUon also increased and later analyses showed 
addldcs wadiin die lower lunlls of normal 

Tlie pnUtnl returned for rc-cxnmmnlion on January 7, 1946, complaining of dis- 
tress across the upper abdomen occurring usually in tlio afternoon or evening She 
liad not tried die clfcct of food or alkali upon dus distress In the light of the re- 
scarclics of Ivy* upon Uic effect of caffeine upon gastric secretion and upon the ach- 
x-aUon of ulcer s>'mptomatolog> , it U interesting to note dial she had been drinking 
7 or 8 cups of coffee o day Fluoroscopy showed a crater from the lesser curvature 
of the stomach wadi base about 1 cm in diameter and protruding about 1 cm from 
die curvature of die stomacli The duodenal cap filled smoothly Gastric analyses 
rimwed no free acid but total addilics rangmg from 21 to 92, wth large amount of 
mucus iirascnt and tests for occult blood positive Gastroscopy on January 12. 1946, 
revealed an ulcer on the lesser curvature, its base depressed and its morons sllghdy 
r niitl hvmrcmic Tlie ulcer defect was recorded ns about 1 by 1.5 cm 
m diameter and there w.-is a slight nodular cIcvaUon at its upper margin Scattered 
Sroughout die rest of the mucosa of Uio stomach vvere smaU acute submucous 

Iwmoralmccs The impression of dm gastroscopist was of early mahgnancy 

Tin-in.tom) was performed on Januaiy 17 1946, and a gastric reseebon svns 
done Several enlarged lympli nodes were found along the lesser curvature, most of 
u m nbniit the size of a cherry Following the resection a gnstrojeiunal anastomosis 
diem ® j, 3 tjent made an uneventful recovery. Tlie pathologist made a 

vvas perf ^i,e tissue removed, including sections through the of 

ihoroug civ-rinns of die lymph nodes removed The diagnosis was chronic 

I't^i deS?. ly-ph ^^odas " No evidence of carcinoma was 

found in any of the secdons 
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Cask VI -Mrs M F , a housewife, was first admitted to the hospital In p«etn- 
ber 1944 complaining of epigastric distress Intermittently over a period of fiftra 
yean but more severe during the last two years Fluoroscopy at that Ome revealed 
a largo crater on the posterior wafi of the stomach near the toer curroture and ^ 
deformity of the rugae In this region. Gastric analyse gave wl^ly ^ng r^to 
with free add low and total addlttes varying from 20 to 95 The Wgh lobbied 
addlty was explained by the presence of targe amomits of mnms In the ga^e ^ 
tent The patient i distress disappeared pronrptly on fi^nent feedl^ and alkaU ot 
wlildi only smafl doses were rwjulred lo conbt)l the free addlty The ui^ mter 
decreased rapidly In size and disappeared completely within a period of two 


The patient was a highly emotional French woman and somewhat Impatient of 
restrictions Her anxieties during ddi period over the progress of the war In 
Europe and the fate of friends and relathes there, certainly did not fadlimto her 
medical management and may well have played a port In the course of her disease 
However these factors rvould seem to be beyond therapeutic control Within a few 
months she rvas again complaining of upper abdominal distress and fluoroscopic 
examination shgwed the ulcer crater lo be again present. In the same location and 
of about the same size as on the original examination Opemtlon rvas therefore 
advised and on July 29 1945 a gastric resection was done with Polya typo anas- 
tomosis It rvas recorded at operation that there was an area of thlolrenlng on the 
posterior rvaB of the stomach approziroatoly 5 by 5 cm in area and 1 cm. in thldc- 
ness Sections made from three different areas showed extensive fibrosis and hegvy 
Infiltrations of lymphocytes The pathological diagnosis was chronic gastric uTcm 
rvith extensive Inflanunatlon of the itomadr wall Upon the request of the surgeon a 
eonsldetable number of addltlonnl areas rvere sectioned and In one area only vrere 
found epithelial cdianges compatible with a diagnosis of carchromo. 


Cases V and VI present some of the problems encountered In the 
management of gastric ulcer, as contrasted vAth duodenal Icrions They 
illustrate the rapidity with which ulcer craters commonly heal on 
add-control therapy, and the tendency to recurrence In both Instances 
the mucosa of the resected portion showed evidence of gnstntis, 
and it seems probable that profound malnutrition and vitamin defi- 
ciency were important factors in Case V Both cases illustrate the old 
maxim that whenever there is reasonable ground to suspect carcinoma 
a laparotomy should be done It is in this group of patients that 
gastrosccyy is particularly important, but it must be remembered 
that in the ll^t of our present knowledge the conclusions from gos- 
troj^py are not necessarily final In Case V. which was regarded ns 
probably carcinomatous on the basis of gastroscoplc findings, no 
evidence of neoplasm as as found, and in the otlier it proved to be 
present in sections but certninU could not have been diagnosed 
gastroscopically 


CAft VII — Mr C R. iged 53 an execuU\tJ in a cJiomIcal plant, gave a history 
typically chemical In pattern for a period of several year*. In 
1&43 a nbtotal gastric resection was done and for the next few monllii ho remain^ 
free from symptonux He then bf^gao again lo liavr eplgartrlc dlilrest, severe •!» 
crampirig In cloracter nod fre<Ttjcnl!y radiating to the haclf During the da>'tlme 
was readily relicv-ed by food or by »DmlI orul he was Ums able to 
degree of comforl, but he was repeatedly wakened at night by thl» typo ^ 
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Tfic nlthl gastric nnaljTrfs showed free Iiydrodilorlc add 6 and total nclditv 14 

^ lil^taminc gave maximum add values of 38 fo^frM 
sfonJ?^!. Fluoroscopic axaminnHon showed a 

?t thJ rcsccbon "Tih Pol>a fvpc anastomosis and svith some spasm 

at the stoma Iso ulcer crater could be demonstrafed on repeated examination 


'Hiis IS one of tlie t}'pes of ulcer that is hkely to prove unusually 
resistant to therapy. It is recognized that the most satisfactory results 
from resection arc obtained when, after operation, gastric analysis 
shows no acid secretion, and that those patients who develop ulcers 
after resection arc reststant to medieal management and their ulcers 
are prone to recur This patient was, however, extremely loath to 
undergo further surgen^. On medical management of the frequent 
feeding ripe lie was completely comfortable during the day but almost 
regularly had distress hvo or tlirce hours after retiring Aspiration at 
such times obtained only small quantities of secretion but gastnc 
lavage would give immediate and complete relief. It was evident 
tlierrfore that even a small quantity of night secretion was enough to 
come in contact with llie ulcer, to cause distress and presumably to 
interfere with healing Tins is the b‘nd of situation which can best be 
controlled by continuous drip-fecding. In tliis way the ulcer can be 
protected throughout the day and the night and the maximum benefit 
obtainable from any medical regimen thus accomplished However, 
it is questionable whether this patient wll be wiling to carry out such 
a program for a time long enough to accomplish thorough healing, 
and there is no assurance against later recurrence. Tins patient’s prob- 
lem is therefore one of those best met by additional surgical therapy 
which might consist of either a further resection or vagectomy 


TREATMENT OF PEPTIC ULCER 

Certain basic principles of treatment are generally accepted and 
one of these is that llicre .should be no such thing as "routine ulcer 
treatment ” Each patient presents individual problems and the treat- 
ment should be tliat designed to meet tliese problems 

Acid IVcutralization.-It is generally agreed that hydrocblonc acid 
secretion plays an important part in causing ulcer and interfenng 
wafh its baling Tlic principles of acid control ns originally outlined 
by Sippy still hold good. My experience of several years as co^ltant 
cLtrocntcrologist at one of the major diagnostic centers of the \ et- 
erJ^s Bureau. rcvicivJng patients referred from throughout tlie area 
r 111!' Aliccheny to the Rocky Mountains, scryed to impress upon 
fnclB many cllmciana Lve lost sight of tlio basic prmoipte 
fi np/‘bv Sinvv ^^en a patient admitted to tlie center stated Aat 
n Lo/heL on^Sippy treatment” it might mean only that he bad 
home milk in lifs^^ct and had been giyen some alkah-perhaps 
onfy a single dose after each meal or only at the time of distress but 
S no consistent attention to add control 
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The fuDdamental principle of the Sippy treatment is control of free 
hydrochloric acid in the stomach content throughout the day and 
the mgbt The measures used include the use of a nomrritant diet, 
high m protem because this means high m acid-combining value For 
most patients milk and cream mbrture will be found the most pracbcal, 
conv^ent and palatable source of protem food. To meet special 
indications, gelaUn. gelatm and cornstarch or cereal mixtures, cottage 
cheese or casein hydrolysates may be substituted but the principle re- 
mains the same The larger the quantity at one feedmg and the ionger 
the interval behveen feedmgs, the higher will be the acid curve and the 
more antacid will be required to control the acidity Frequent small 
feedmgs such as the original hourly schedule therefore have a techni- 
cal advantage. For those patients who tolerate alkah poorly a half-hour 
feeding schedule may be used and this principle is earned to its li m it 
in the contmuous drip feedmg of WinWestein. This method is readily 
available only m hospital and therefor in most Instances only long 
enough to st^ treatment It Is available as a means of getting under 
control certain cases presenting tmusual difficulty (eg., excessive 
night secretion) but for most patients its advantages do not compen- 
sate for its added inconvenience 

For the past twenty-five years we have usually started patients with, 
ulcer hemorrhage upon Inimediate feeding and an antacid schedule. 
This was Initiated because so many pabents admitted with hemor- 
rhage have not previously been thoroughly examined but prove 
ultimately to have duodenal ulcer with varying degrees of obstruction, 
pylonc spasm and night secretion Under these conditions the ulcer 
continues to be exposed to add secrehon during a fasting period and 
it was therefore deemed wise to start at once on a program designed to 
control addit> throughout the day and the night This immediate insti- 
tution of feeding accomplishes everything which can be expected from 
the Meulengmcht regimen. Nothing is gained by the mdusion of 
coarse foods and a general diet which cannot be more readily accom- 
plished by the immediate institution of a Sippy type regimen. If, at 
the outset of management, when the supplemental feedings Included 
in the diet are limited to soft bland foods, there is any question of 
vitamin defidency, it Is a simple matter to administer supplemental 
doses espedally of vitamins B and C As a rule the diet by the end 
of the first tvo or three weeks is suffidenlly -varied as to leave no 
question of any nutritional defidenej The caloric intake may be readily 
adjusted to the patients requirements, increasing or decreasmg the 
quantities and proportions of milk and cream to bring about either a 
gain or loss m wdght if desirable. 

The list of antadds available to supplement the protein of the diet 
in the control of nddltj' has been graduall} increased over the years. 
Sodium bicarbonate, nhich ivas our pnndpal reliance jears ago, was 
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tendency to disturb body acid-base 
twenty or hventy-five ye.vs bas had 
n^lnni tjicrapy. It may, however, be used mised witli milk 

'vbere the use of insoluble alkahes is not 
p acticablc. Colloidal suspensions of aluminum hydroxide may be simi- 
larly used and are Jess prone to precipitate alkalosis ' 

For Uic patient s\}io is well adapted to tlic hourly regimen the 
a Kalies most frequentl) used in tins clinic arc calcium carbonate, 
calaum phosphate, magnesium ovide and tnbasic magnesium phos- 
phate. Kirsner‘ lias performed a sersucc m pointing out the usefulness 
of (ho calaum compounds and their relative freedom from untoward ef- 
fects Many clinicians have lost sight of llie fact that tlic lugh molecular 
waght of tlic phosphates gives them a relatively low acid-combining 
value per grnm^ Aluminum liydroxide m colloidal suspension has a 
relatively high acid-combining value and little or no tendency to cause 
tlic dc\'eIopraent of alkalosis Unfortunately tlic tablet forms are less 
effective and the liquid form involves the inconvenience of the weight 
of bottles and liquid. It is unfortunate also that there is at the present 
time no official preparation which is ns satisfactory as Uie propne- 
tarics Mucin, which enjoyed a limited popularity for a time, is now 
httJc used because of its unpalatability and inconvemcnce When used 
it is usually mixed with milk and chocolate or some other flavonng 
to cover its objectionable taste It then becomes necessary to use a 
few doses of alLili at the end of tlic day’s schedule to control acidity 
from the time of the last feeding to the end of the digestive period 
In any antacid regimen it is important that control aspirations be 
done at regular intervals and tliat the specimens be titrated for total 
acidity as well as tested for free acid. The aad-combimng value of 
tlic protein m the diet is sucli as to make possible as much as 80 to 100 
points of combined acid in aspirated specimens. ProtecUon of tlie ulcer 
depends upon controlling free aad, but when the total or combined 
acidity IS low it usually means that larger doses of alkah are being 
used than necessary and this is one of the factors in the etiology of 
alkalosis. Erroneous statements have frequently been made to the 
effect that alkali administration causes an increase m acid secrehon 
This may happen xvilh sodium bicarbonate but xvath the antaads more 
commonly used it is not uncommon to find a marked decrease in 
secretion after a short penod of treatment To continue, diereforc, 
xvJth the original dose of alkali and without furtlicr tests is to unneces- 

cfirilv invi^o nJlvJilosis* ^ 

In any discussion of ulcer treatment at tlie present time it ^ appro- 
nriate to call attention to the value of gastroscopy as a diagnostic 
Sre and as a means of helping to determine the process ^on 
‘ ^ ^nnrse of therapy It is probably our best means of recogniz- 
ing^e^rly carcinoma in the stomach In spite of the fact that we must 
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still reckon with a factor of error in our interpretation of the findings 
which it makes possible, it is an extremely valuable method of exam- 
ination It IS to be hoped and expected that further progress in lens 
making and in lights and photographic equipment ^vill make possible 
direct objective records of the findings and thus remove some of the 
human error m recordmg for comparison the findings in any series of 
examinations of a given patient over a period of time. Gastroscopic 
findings provide their maximum value when closely correlated with 
the cUmcal and roentgenological findings 

Neuropsychlalnc Approach.— In the field of psychosomatic medi- 
cine mu^ progress has been made m the recognition of the role 
played in the etiology of ulcer as exemplified by Cases II and m 
The evidence does not warrant the assumption, however, that this is 
the only etiologic factor Case IV, for example, presented no ulcer 
symptomatology until the patient was 53 years of age and there was 
at that time no evidence of psychic stress or trauma Unfortunately 
it is easier to recognize these factors than to correct them Many Indi- 
viduals temperamentally unsulted to extremes of nervous and 
emotional tension find themselves in occupations or domestic or social 
situations to which they are ill adapted Some progress is being made 
In the neuropsychiatrlc approach to the problems of this category 
and the physiaan who has the confidence of his patent can in many 
cases get to the bottom of the problem more readily than the 
psychiatrist who has not the advantage of long previous contact with 
the patient and with other members of the family and business asso- 
ciates There is undoubtedly a need for more neuropsychiatnc training 
for tlie average physician and especially for the internist of the future 
A great many ulcer patients may bo benefited by prescribing rest and 
vacation periods, change in occupation and such changes in the mode 
of life of the patient as can be instituted to lessen the emotional stress 
Parenteral Tlicrapj —The field of parenteral therapy was hailed 
a few jears ago by tlic protagonists of histidine, synodal and the like 
ns the answer to the ulcer problem, but time has proved the fallacy 
of these claims IVhilc it is true that some of these substances were 
capable of giving temporary relief from ulcer pain or distress, care- 
fully controlled series of cases showed little or no actual hcahng and 
there is in the literature ample evidence of serious complications de- 
\-eloping while patients were undergoing therapy of tl^ fj-pc. Tlie 
brightest my of hope from this type of thempy comes from the avork 
of Ivy® wath entcrogastronc and of Sandweiss^ with urogastrone These 
substances, probnbl> identical or closelj related, have j-iclded excel 
lent results in experimental animals and in a limited number of pa 
tients The natumi suppl) of these substances is so limited ns to render 
them unavailable for other than experimental purposes at the present 
time Future hope from tliis direction will probablj depend upon 
nnal)'xis and the desclopmcnt of sj-nllictic methods of production 
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Surgical Approaclj.-In tlie field of surgicnl approach the out- 
standing contnbution of recent years has been the work of Dragstedt^ 
on vagotomy. His experimental studies have shown a marked reduc- 
tion in volume and acidity of gastric secretion following complete 
vagus section It is to be noted in many of the protocols submitted that 
free acidify has been reduced more than total acidity and this has not 
been entirely c.xplained m the reported studies One must remember 
that the total acidity is the best index of the amount of acid secreted 
and that free acid represents the total secretion minus the amount of 
acid which can combine with the available protein and mucus in the 
stomach contents There has been adequate endcncc of ulcer healing 
after vagus section and this has been repeatedly reported m patients 
wnth stoma ulcers follmwng resection or gastroenterostomy and in 
patients wath markedly excessive night secretion. The method has not 
yet been in use long enough to allow us to fully study the subsequent 
course of such patients or to evaluate other possible incidental effects 
of vagus section Some of tlic phj'Siological studies have suggested the 
possibility of undesirable side-effects on esophageal function, gastnc 
and/or intestinal motility or secretion. Even though some undesirable 
effects may become evident, the value of this operation in facilitating 
tlic healing of previously intractable ulcer may prove to outiveijdi 
such disadvantages Only time and further observation can provide 
the answers to these questions, 
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ACXTTE enteric INFECnONS 
Joseph B Kibsneb, M D * 

Recent surveys have indicated a higher incidence of enteric infec- 
tions In this country than has been previously recognized. It Is neces- 
sary, therefore, to mnintalti a constant alertness for the presence of 
such conditions as bacillary dysentery, amebic dysentery and food 
poisoning in the differential diagnosis of acute diarrheal diseases. The 
purpose of tills paper is to review the important c lini ca l features of 
these three enteric infections, and to outline the most effective methods 
of treatment 

BACOiARY DYSENTERY (SHIGEIXOSIS, SHIGEUA COUTIS) 
Bacillary dysentery is an infectiotis disease of the colon, and occa- 
sionally also of the ileum, caused by bacteria of the dysentery group 
The dysentery bacilli comprise a large group of micro-organisms which 
are separated into various types by means of their cultural charac- 
teristics and serum reactions The four mam classiffcations are (1) 
Shigella dysenteriae Shlga-Kmse, (2) Shigella Schmitz, (3) Shigella 
paradysenteriae (Flocner, Hlss-Y-Strong) and (4) Shigella soimei. 

Batdllary dysentery occurs sporadically and epidemitiUy in all parts 
of the world, wherever the habits of people are unsanitary Its dls- 
tribubon, thus, Is one of hygienic rather than geographic mfluence. 
According to Hardy and Watt, bacillary dysentery probably is the 
most Important cause of endemic acute diarrhea in older children and 
adults in this country The disease is transmitted by fecal contamma- 
lion of irater, food (especially uncooked fruits and vegetables) and 
cooking utensils It is transmitted indirectly by the housefly 
The earliest anatomic lesion origmntes in the lymphoid follicles ol 
the largo mtestlne These become infected and give rise to numerou! 
shallow ulcerations The mucosa Is diffusely hyperemic, edematom 
and ffiablc, and bleeds easily The mOammabon is espeaally sci'ero ir 
the rectum and sigmoid colon. A gangrenous iaflammation of the 
entire mucous membrane has been described in the most severe cases 
Clinical Itlanifcstations —The incuhabon pemod of bacillary dys 
eatery ranges from tivclve hours to servem days The disease vanes ii 
severity from a mild, apparently harmless diarrhea to a toxic, fulminat 
ing, choleraic Illness In acute badllnry dysentery the symptoms bcgii 
suddenly iritli colicky pain in the abdomen, nausea, xximibng anc 
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fj ^ stools are water)- and contain blood, mucus and pus and 
there is usually an absence of fecal matcnal. The number o? stook 
per day ma>^ increase to twenty or thirty. Rectal tenesmus is marked 
llic temperature often nses to 39 4® or 40° C (102 9° or 104° F ) and 
may be intermittent or remittent. The loss of electrolytes and body 
water m the stools and voimtus is considerable and dehydration not 
infrequently develops In some cases, tlie reduction in circulabne 
blood volume may be so marked as to result m shock 
Physical evamination reveals evidence of dehydration and tovemin 
The abdomen is tender along the course of tlie colon The sigmoido- 
scopic appearance of the bowel is that of a generalized inflammatory 
renebon. The entire mucosa is hj'pcrermc, edematous and friable, and 
contains many small superficial ulcers. Sanguinopurulent material and 
excessne quantities of mucus are present within the lumen of the 
bowel. 


Microscopically, the stools of bacillary d)’scnter)' are characterized 
by tlic presence of ver)- large numbers of polymorphonuclear leuko- 
0)465. Red cells arc numerous. In addition, a much larger cell, the 
endothelial macrophage, often is seen in the early stages of the disease. 
It may be round, oval or bilobed Its cytoplasm contains vacuoles and 
granules of various kinds, and sometimes even mgested erytlnocytes 
or leukoc)'tcs. 

DingnoBta,— Tlic clinical diagnosis of bacillar)' dysentery requu-cs 
a constant awareness by the physician of its presence. In a sudden 
mass outbreak it is easily recognized. It should ahvays be suspected 
in any group in which sporadic cases of diarrhea persistently appear. 
Accurate diagnosis depends upon the early isolation and idenbfica- 
lion of tlic causaln e organism Culture of die blood-tmged mucus on 
SS agar or dc.so\ycliolatc-citratc agar is tlic most effective means of 
recovering die dysentery organisms Agglubnation tests xvith the pa- 
tient’s scrum have not proved sufficiently reliable to serve as a useful 


diagnosUc aid. , , , rru 

Trcnlmcnt.-Tlic patient should be kept at complete bed rest. Ihe 

usual precautions regarding isolation must be observed Tlie wthhold- 
mir of food is desirable durmg die first twenty-four hours. Liquids, 
such as rice or barley water, clear brodis and tea may dien be ad- 
ministered. These are preferably given warm and at frequent mter- 
The diet is enlarged as the patient improves, to include eggs, 
to 'si ?u»cr; custords, woll-cooW ceroals, mashed potatoes 

and chicken. Dietary restnehons should be maintained until aU ca- 
dence of die disease has disappeared Tlie application of heat to ffir 
abdomen relieves die abdominal discomfort. Atropine sulfate, 0001 

^'n’chyd raUon'’>Vtteatod most effechvely by the mlxavenous admm- 
isfralion of isotonic sodium chloride solution, a sufficient quanbty 
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should be given to ensure a urinary output of 1500 cc daily There is 
no sound basis for the use of castor oil or colonic imgations Saline 
cathartics have been recormnended by various climciaiis but there is 
no unanimity of opinion regarding the necessity or benefit this 
measure. The administration of bacteriophage has yielded mdiffaent 
results Antidysentery serum probably Is of value only in the Shiga 
type of dysentery Penicillin has proved meffechve in this disease 
The value of sulfonamide therapy in the treatment of bacillary dys- 
entery is now defimtely estabhsh^ Excellent results have been re- 
ported following the use both of absorbabJe compounds such as sulfa- 
thiazole and sulfadiazme, and less readily absorbed sulfonamides, such 
as sulfaguanldlne and sulfasuxidlue Hardy and Watt have noted bene- 
fiaal effects also with sulfamethazme, sulfamerazme, sulfapyrazme 
and sulfatholldlne Flexner vanetles of S paradysenteriae were most 
scnslbve to these preparations and Sonne the least sensitive Inasmuch 
as the dysentery badlh grow on or In the boivel wall, the absorbed 
sulfonainldes may have an added advantage m that these compounds 
approach the bacteria both from the tissues and the lumen of the 
bowel 

Sulfaguanldlne may bo given m an initial dose of 3 5 or 7 gm fol- 
low ed by 3 S gm every four to six hours untd three consecutive stool 
cultures are negative Sulfadiazme may be adimnistered m an initial 
dose of 2 or 4 gm , followed by 1 gm every four to six hours until the 
cultures are negative The dosage recommended for sulfasuxidlue is 
0.25 gm. per kilogram of body weight milially, followed by 0 04 gm 
per Idlogmm of body weight every four hours for approximately six 
days Five to seven days of chemotherapy are usually required in the 
majority of cases Experience has shoivn that recovery is more rapid, 
tho earlier m the disease sulfonamide therapy is instituted 


Illuslmtlsc Cases 

Case I —A 24 yenr old soldier, a member of a niibiuy opemUons baltalfoo, was 
admitted to the hospital with a histoiy of nausea, sximlUng abdominal cramps 
and diarrhea which had deselopcd sudcicnly ten days previously She to ntno stools 
coalalnlng small amounts of gross blood svere passed dally AddlUonal symptoms 
Included chilly seosaUons fever and general malaise The paUent stated that several 
others to the unit had become similarly 111 at approxlmalely tho same Ume Pare- 
goric, bismuth and Uncluro of belbdonna Iiad been prescribed without relief of 

rliystcal emmiluUon rescaled a modcialelj ill patient scith esidence of dehs 
dration 'Hie temperature svas 58 4* C (1011' F ) There was gcneriUred abdom- 
inal tenderness Sigmoidoscopy demonstrated a ses-ere dl/fuse toflammation of 
tlic mucosa of tlie reet^ and sigmoid with numerous smafl snperScial olccra 
Uons a largo amount of blood Unged fluid sens present in the lumen 

The cuittra of the bWy fluid and waleiy fecal esaemulons ssero posltise 
for D dyientniae rieaner Three Ihou^ cubic cenUmeters of S per cent glucose 
in isotenie saline w-ere administered during Oic Erst twenty four Imun H„t was 
ipplied to tlw ibdomen and sulfapusnidine svas administered in tho dosage mi 
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*iurJtioii S>iniJt(>milic fltrnip>, Wcuwe, had proved inelfccUvc Physical 
lUfliiiMtion r<v,il«| mdd d/<kn{/f.n of Ihe abdomen and slight Icndemcss^v er 
the coin,, i.gmoIdoHopj d«J(xcd n mild inflammation of the mucosa of Uic 
rwtum nnd s.gmmd Stool cultures were positive for die Flctncr dysentery 
organnm TJu colturrs becamt negative after five da)s of clicniothcrapy vvitli 
strlfnguinidiiic The patients s>Tnptoms subsided compIctel> and he vvas re- 
turned to dulv jn clqht da\"< 


Cv5K III— A 31 year old soldier, n member of tlic same unit, was admitted to 
tlv' hospital fivT davs htcr with a history tliat, seven days previously, he had 
become sviddculv ill with nausea, abdominal discomfort and diarrhea Five to sec 
vv-atery stools were passed, no gross blood vvns seen The patient recovered after 
a penod of thfrty-six hours, and felt well unUl one day before admission At 
this time he again became ill watli abdominal cramps, watery stools, hcadaclic, 
fever, nausea and vomiting 

Physical examination disclosed an obvaoiisly sick and dehy'drated patient 
Tlic temperature was 39 0° C (103 3* F) There was tenderness over the 
descending colon Siginoidoscop) revealed a moderately severe mOammabon of 
the rectum and sigmoid walh numerous small hemorrhages and a sanguinopurulent 
exudate in tlic lumen of the bovvtk Bacillus dystntenae Flexner was isolated from 
two stool cultures Ilccovery was prompt after intravenous treatment with 5 per 
cent glucose in isotonic saline solution nnd the use of sulfaguanldinc 

Fnc additional soldiers from tius organization subsequently were hospitalized 
hiciitLse of acute bicilhry dystulon Three of the group admitted liaving drunk 
waiter from unaiitlionzcd sources Samples of this water, unfortunately, were not 
available for Inctenological study, 

Cotnrncni —^Uhough the clinical nnd epidemiological features in 
llicsc iiaticnts were suggcslive of bacillar)' dysenter>', an interval of 
alinosj two weeks elapsed before tins possibility was considered These 
cases again empl)asi7C the fact lliat examination of the stools for 
pathogenic organisms should be a roubne procedure in all patients 
willi diarrhea The excellent response to tlie use of parenteral fluids 
and sulfaguanldinc is m accord wilIi many previous observations 


AIVIEBIC DYSENTERY 

Amebic dysenter)' is a specific infechous disease, mvohnng pnmarily 
the large bowel and the adjacent segment of tlie ileum, caused by 
Enclamoeba histolytica It is most prevalent in tlie tropics and sub- 
tropics but occurs m all parts of tlie world The incidence of amebiasis 
in tins tountr)' has been variously estimated as from 5 to 20 per cent 
The presence in the civilian population of indmduals who have de- 
veloped carrier states following amebic infections while m mzlitaiy 
service presumably will increase tlie prevalence of tins disease Amebic 
dysenter}' is transmitted (1) by the contamination of food or water 
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with fecal material containing the cystie forms, (2) by Ae of 
human excrement in the fertilization of vegetable gardens, (3) by the 
droppings of flies and cockroaches and (4) by lower animals such i« 
monkeys and rats The pnncipal sources of Infection are so-called 
‘carriers" or infected individuals who present no symptoms Cysts may 
remain viable in feces for two weeks, and may persist in water for a 
month or more; they withstand freezmg for one year 
When the cysts are swallowed, they pass through the stomach un- 
impaired. Excystation occurs m the mildly alkaline medium of the 
small bowel, and the small metacysbc nmebae escape to pass down 
to the region of the cecum The amebic infection is essentially differ- 
ent from that of bacillary dysentery Whereas the latter infection is 
relatively shallow, seldom extending below the superficial half of the 
mucosa which is Infiltrated with myriads of neutrophils, the amebic 
infection involves the submucosa,nnd occasionally the muscular layer, 
m addition to the mucosa In the uncomplicated amebic lesion there 
is no appreciable infiltration of leukocytes Trophozoites of E his- 
tolytica are present in considerable number The early lesions are 
found m the region of the cecum, including the appendix, distal seg- 
ment of ileum, ileocecal valve and proximnl portion of the ascending 
colon The rectum and sigmoid colon is the next most frequently in- 
volved portion of the bowel 

Clinical Manifestations —It is often impossible to determine the 
natural incubation period in amebic dysentery because of the lack of 
accumto information ns to just when infcchon occurred In some in- 
diridunls it is apparently only several day's, while in others it extends 
over a period of weeks and even months The severity' of the disease 
is extremely variable Many individuals Infected with E histolytica 
do not present sy'mptoms The onset may bo abrupt, or preceded by' 
a x-ariablc period of mild distress In acute amebic dysentery the 
sy'mptoms consist of an attack of colicky pain in the abdomen, fol- 
lowed bv the passage of scmlBuid stools irith blood and small amounts 
of miiCTis These stooE contain fecal matcnal and arc m contrast to 
the watery, nonfccal evacuations of blood, pus and excessive quan- 
tities of mucus cbnnctcrishc of bacillary dysentery Fifteen or twenty 
bowel movements may bo passed daily Rectal tenesmus usually is not 
marked Clulls or chilly sensations, malaise, headache, anorexia, 
nausea, vomiting and abdominal distention may occur The tempem- 
ture frcqucntlv is moderately clex-atcd Phy'sical examination usuafly 
rcxcals no significant abnormalities except for abdominal spasm and 
tenderness o\cr the involved portion of the bowel 
Tlic leukocyte count mav be normal or modcritcly increased The 
dnmtlon of an attack vvdthnut treatment, v'arics from a few day's to 
several vvecks The severity and duration apparently depend upon the 
extent of involvement of the intestine the resistance of the paHimt to 
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Simoidoscopy in tlie Ijpjcal c.tjc reveals discrete ulcers located 
iKualh on tlic prominent folds of the inlestma] wall or on the vXes 
of Ilonston Tlic ulcers may be as small ns 2 to 3 mm in diameter or 
»s argo ns to 3 cm , the usual si7e is 3 to 8 mm TJie margins arc 
niidcnmnrd irregular and overhanging Tliere is generally a surround- 
iiig 70110 of Jnpcrcmia Tlio base of the ulcer may contain a grayish- 
suiito at'cumulation of material, cowpo<;cd largely of numbers of 
K histolytica The mucosa between the ulcers is so mildly mHamed as 
to seem relative}} uninsolvcd. In some cases tlie inflammation is diffuse 
and severe and the hpical ulcerations eannot be idcnHfied In many 
individuals with actn'c diarrlica due to E histolytica, the mucosa of 
the rectum and sigmoid appears normal or only mildly h)'peremic 

DingnoviH —Tlie diagnosis of amebic dysenter}' should be consid- 
ered in any paticot whenever the previously desenbed symptoms are 
eiiconiitcrcd. The final diagnosis is based upon the careful warm-stage 
microscopic examination of fecal smears suspended in salt and iodine 
solutions The trophoroitos are present in the watery evacuabons 
whereas the formed stools contain only the cysts Tlie collecHons of 
hlood-tinccd mucus and tlic evudate obtained directly from rectal 
lesions nt proctoscopy constitute the best matcnal for the demonstra- 
tion of amcbac The use of the 7Jnc sulfate centrifugal flotahon technic, 
uliicli separates tlic cysts and floats them on the surface, increases the 
likelihood of accurate diagnosis A diagnosis should not be accepted 
as ncg.Unc in suspicious cases until at least llirec to siv stool examina- 
tions Jiavc rcwalcd no parasites 

Treiilniont.— Patients w'llli acute amebic dysenter}' should be main- 
tained .it complete bed rest A liquid diet with clear brotlis, gmel and 
tea may be given initially Tlie diet during convalescence should be 
bland and low residue m type The use of siipplemcntar}' xatamins has 
been recommended In general, laxabvcs and catbarbes are contra- 
indicated and may be harmful Drugs such as bismutli or opiates, 
used to control the diarrhea, may interfere w'ltli specific chemodierapv 
and should rarely bo necessary Penicillin and sulfonamides are m- 
cffcclual ns specific therapy, but arc useful adjuncts in the treat- 
ment of cases complicated by secondar}' bacterial infecbon 
No single compound can be relied upon to cure all cases of amebic 
dysentery or amebiasis It is necessary, therefore, to employ a com- 
binabon of dnigs The most useful of these are emebne hydrochloride, 
chiniofon (yalren), carbarsone, diodoquin and vioform. 

Emetine hydrochloride in nontoxic amounts is a relabvely meffechve 
nmcbacide Its greatest value consists m tlie treatment of such a com- 
r,hcibon as amebic hepabbs or abscess of tJie liver Under ordinary 
wndibons, it is probably indicated chiefly for the control of severe 
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diarrhea It is given preferably by subcutaneous Injection in doses for 
adults not to exceed 003 gm (% gram) twice a day, or 0 06 gin 
grain) once a day during the penod of diarrhea, but not for more than 
SIX or eight days Patients should be confined to bed wliile receivmg 
emetine and for several days thereafter Repeated electrocardiograms 
are desirable for the early detection of myocardial damage Emetine 
therapy should not be repeated until at least six weeks have elapsed 
Its use is unnecessary in asymptomatic or mild cases unless the end- 
amebae prove nsistant to other drugs and madvisablo in patients svith 
heart disease. The toxic effects include nausea, vomiting, muscular 
weakness, neuritis and myocarditis The drug should be discontinued 
Immediately if any toxic signs appear Emetine bismuth iodide has 
been recommended It is given as a loose powder in gelatin capsules in 
doses of 3 grains ni^tly for ti\ elve consecutive mglits This compound 
may produce toxic effects similar to those of emetine hydrochloride 
and, therefore, must be used until caution 

Chiniofon or carbarsone may be adimnistercd concurrently with 
emetine hydrochloride. Chmiofon is one of the most effective of tlie 
amebacidtil comjiounds It is a synthetic drug containing approximately 
28 per cent iodine. Each tablet contains 0.25 gm and is enteric-coated 
Tile dose for an adult is 075 to 1 gm (II to 15 grains) tliree times 
daily by mouth for seven or eight days It may also bo administered 
in the form of a retention enema of 200 cc. of a 2 per cent warm water 
solution daily Tlio rectal tube should be inserted carefully and the 
solution introduced without pressure Not infrequently, a profuse diar- 
rhea develops during the use of chiniofon, however, the diarrhea per so 
is not a contraindication to continued tlicmpy 
Carbarsone is a valuable amcbacidal drug whicli contains approxi- 
mutel> 28 per cent arsenic. It is given b) moutii in doses of 0.25 gm 
(3^ grains) twice daily for seven to ten days Toxic symptoms are 
rare, but abdominal distress, with nausea, vomiting and diarrhea, may 
appear, very rarel), exfoliative dermatitis and visual disturbances 
occur Carbarsone is contraindicated in the presence of hepatic disease 
Dlodorjntn, containing bl jacr cent iodine has proved useful in the 
authors experience Eacli tablet contains 0.21 gm It is given by mouth 
in doses of 0 03 gm (0 0 grains) three limes dailj for seven to ten 
days No significant toxic sjinptoms liavc been reported Vioform 
contains from 38 to -10 per cent iodine, and is administered by mouth 
In doses of 025 gm (31i grains) tlircc times dallv for ten days All 
tliesc courses of treatment wath iodine or arscnlc-coiilalnlng prepara- 
tions ma> be repuilcd, if nccessarj after an interval of ten to fourteen 
da)s vvitlioiit tlicrap) 

Tlio prognosis for complete recovery in tlie average uncomplicated 
ease is good, if specific anliamebic thcrapj is instituted immcdiatcl) 
Tlic results of treatment should be checked b> repeated clinical and 



120 


JOSEPH B rmSNER 

laboratop' studies. A patient should not be released from medical 
^pciTision until Uirce stool evaminaUons are negabve for E, ks- 
oljlicn. SubsequenUy the stools should be eAamined onee a mo^ 
tor at least Uu-ee montlis 


Illuslralivc Cases 

Case IV -A 24 year old Negro soldier w-as odmiUed to tlic hospital wth a 
dnpiosis of inlcmal hcmoirholds ' He had cxpencnccd abdominal cramping pain 
and aiarrhca, Uie passage of scmfliquid stools containing blood and 'pus ” 
for a penod of two years One year prcwously, the paUent had been subjected 
to a licraorrhoidcctomy elsewhere without rehef of syTuploras The stools apparently 
iind not been examined, nor had a sigmoidoscopy been performed The patient 
became progress^ cly worse in tlio four montlis preceding admission, witli griping 
abdominal pain, diarrhea, occasional bouts of dully sciisaUons and fever, and 
anorexia, nausea and ncr\-ousuess As many ns fifteen loose stools, containing gross 
blood, were passed daily Tlicro had been a weight loss of approximately 15 pounds 
Pliysical examination rescaled on acutely ill man, moving about restlessly in 
bed Tlic temperature was moderately elevated Tlicrc was marked spasm and 
tenderness oser Uic entire abdomen Sigmoidoscopy disclosed a severe, diffuse 
inflammabon of the rectum and sigmoid with numerous moderately large ulcera- 
tions Tlic findings w'crc not lyTUcai for an amebic infection, but examination of 
matcnal taken directly from the lesions rescaled tlie presence of trophozoites of 
E histolytica Tlicrapy included Uie usual supportive measures Emchne and 
carbarsonc svcrc given concurrently in the doses outlined above and svcrc fol- 
loss-cd by a course of diodoquin The symptoms and the inflammation of the rectum 
and sigmoid subsided rapidly Ilowcscr, cysts of E histolytica persisted in tlic 
stools The patient subsequently svas evacuated from tlio hospital and a more 
complete follow-up period was not possible 

Case V— A 13 year old boy svas admitted to the hospital because of a per- 
sistent diarrhea of two years* duration In August 1944, wliJle fishing, lie bad taken 
a dnnk of water from a brook which was tJiought to contain spring water, the 
"brook" actually proved to be a sewer outlet Between two and three weeks later, 
be suddenly developed diarrhea with eight or nine watery stools per day After 
one week, the stools contained mucus and gross blood llie diarrhea had con- 
tinued to the time of admission Tlie patient also complomed of malaise and pain 
in the left lower quadrant of tlic abdomen and tlio suprapubic region after eacli 
boxvcl movement. There w-as no fever, nausea or vomlbng Three phy'siclans had 
been consulted and diagnoses of "colitis" and "infccUous diarrhea" had been made 
Various forms of therapy, including sulfonamides, had been used with only tern- 
Doraiy improvemenL Boentgen studies of tlic chest and gasbmntcsUnal tract, made 
ebexvhere, had been normal The stools apparently had not been examined for 

^'^h^iCTl cxmninabon^revcaied a slightly undernourished and underdeveloped 
hov Uicrc were no oUier significant findings Sigmoidoscopy revealed numerous 
blcc^inc vlccraUnons of varying size, one typical lesion w.as approximately 3 to 4 
mm in diameter, surmounted by a grayish-white matcnal and suirounded by a 
■rrmf of hvucrcmia Tlio intervening mucosa appeared to be only mildly Inflamed 
Wnrm-sla^ examination of the matcnal from this ulcer disclosed the characteristic 

^°^c*^p^ents^symptoms were promptly relieved following the administration 
of small doses of emetine and diodoquin 
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ACUTE ENTERIC mFECTIONS 

Comment -Cases IV and V ffluslrate the importance of careful m- 
aminabons of the stools and sigmoidoscopy m the diagnosis of amebic 
dysentery The infecbon in both instances had persisted unrecognized 
for t\TO years because of the omission of these procedures Case V Is 
of parhcular interest in that a deBnlte mcubation penod of between 
two and three weeks can be established for the development of symp 
toms 

FOOD POISONING 

Food poisoning is an acute gastroenteritis produced by the In- 
gestion of food which is contaminated with bacteria, bacterial prod- 
ucts or with poisons of chemical, vegetable or animal origin The most 
important types of food poisoning are those caused by the staphylococ- 
cus and salmonella organisms 

StaphylococcuB Food Poisoning Staphylococcus food poisonmg 
probably is the most common type of food poisoning at the present 
time The illness is produced by an enterotoxm elaborated by the 
staphylococcus and present in the food before It is eaten Many 
variebes of food have been implicated, a parbal list includes cheese, 
chicken gravy, milk, custard pie, cream-filled eclairs and tarts, choco- 
late eclairs, tongue sandwiches, ham and hver sausage Custard-filled 
bakery goods, ham and tongue probably have been responsible for 
the greatest number of outbreaks 

Clinical Manifestations —The symptoms appear ivithln one to six 
hours, usually three hours, after the ingestion of the contaminated 
food. The Incubation period is influenced by the amount of enterotoxin 
consumed and the susceptibility of the pabenL The onset is sudden, 
with salivation, followed promptly by vomiting retching abdominnl 
cramps and diarrhea. The seventy of the attack varies In mild cases 
tlicro may be nausea and vomiting without diarrhea, or cramping ab- 
dominal pain and diarrhea witliout vomiting Headache, muscular 
cramps and sweating may occur In severe cases, blood and mucus 
may be ohsened in the stools and vomitus Dchydrabon frequently 
dc\ clops ns a result of the marked loss of body v.-ater and electrolytes 
in tlic vomitus and stools The dcli} dration and diminution of circulat- 
ing blood volume may bo so severe ns to produce a state of shock, 
with prostration subnormal temperature and a marked drop in the 
blood pressure It is characlcristic for symptoms to develop almost 
simultaneously, though vvath varying severity, in a group of individuals 
who have ingested a contaminated food 

Recovery usually is prompt and occurs in from one to five days, it 
may be prolonged in some cases for one to two weeks 
Treatment —There is no specific dnig or serum therapy nvailable for 
the bcalmcnl of staphs lococciis food poisoning If the patient is vom- 
iting all food and liquid should he withheld for six to twelve hours or 
more, depending upon tlic persistence of symptoms After this period 



122 


josrjir B lonsNEn 


water may be achnmistored m small amounts, gradually increasing the 
Tlirmr tolerated Soft foods are added subsequently 

iftor ‘^JiouW be maintained on a bland diet for several days 

Dehydration is treated by the intravenous admmis- 
•'Jotonic sahne and 5 per cent glucose solutions, 3000 to 
cc may be neccssarj- during the initial hventy-four hours Blood 
plasina also should be given if shock has supervened Tlie course of 
the blood pressure is a useful clinical indicator of tlie quantity of fluid 
which a patient may require It is unnecessary to empty the stomach 
by tube or to administer catliartics, since most of the offending food 
has been eliminated in the vomilus and stools 
'Hie prevention of sfaiihylococcus food poisoning, as well as other 
tjqies, depends upon the proper storage, refrigeration and handling of 
food Kitchens and bakeries should be required to maintain supenor 
standards of sanitation. Food handlers should be inspected frequently 
and regularly; those found to harbor infections of die skm or respira- 
tor)' tract must not be allowed to handle food 
lUusiraUtc Case— Tlie following case illustrates the typical clinical 
features of severe staphylococcus food poisoning and the prompt re- 
cos cr)- following treatment 


Cast VI —A 33 jear old soldier \v.is ndmilted to llic hospital at G 30 r m He 
staled tliat at 9 00 a sr of the same day, he and four otlicr soldiers Iind eaten a 
mcil svhtch included turkey left o%cr from the supper of the prenous crv’cning At 
10.30 A M. he suddenly became ill wth intense nausea and vomiting, severe ab- 
dominal cramps, dinrrhc.a and dully scnsatioas These siunploms continued un- 
abated and soon were associated with marked weakness and a sensation of 
"lihcking out ’’ Tlic oilier four men had fallen ill at tlie same time, but their symp- 
toms were less marked 

Ph>’Sical examination revealed a cntically ill male, in shock The temperature 
was subnormal, the pulse rapid and weak, tlic licaii tones faint Tlie blood pressure 
was 70 mm of mcrciir)' sx’stolic and 62 mm diastolic There x\ as a mild but definite 
cyanosis of the hps, cars and nail beds The abdomen was soft but diffusely tender 
The cryllirocytc count was 5 61 minion, hemoglobin 90 per cent, the leukoevto 
count U 1 S 21,300 with 92 per cent pobTUorphonnclcars and 8 per cent Ijunphocytcs 
Two llionsand cubic centimeters of isotonic saline solution and 500 cc of plasma 
were administered Intravenuosly over a penod of twelve hours The blood pressure 
and pulse returned to normal, and in twenty-four hours all symptoms had subsided 
Fourteen liours after admission tlie erythrocyte count measured 5 09 millions, tlie 
Icnkocx Ic count 12,050 wth 78 per cent polymorphonuclear cells and 22 per cent 
lymphocvtcs Tlio patient ivas relumed to duty three days after admission 

Snlnionclln Food Poisoning.— Salmonella is a genenc name ap- 
plied to a group of bacteria known also as paratyphoid organisms 
More tlian 100 types of salmonella have been implicated as ebologic 
agents m acute gastioentenlis The two pnncipal species are S aer- 
tn'cke (also kmown ns S typhiinurium ) and S. ententidis, other com- 
mon UTCs are S cholcraesuis and S Panama Salmonella food poison- 
ing is an infection, toxins or toxic substances play no role, Outbreaks 
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of salmonella food poisoning have been described following the Inges- 
tion of such foods as improperly cooked meat, raw milk, custards and 
puddmgs Animals and birds probably constitute the mam reservoir 
for human infection. 

Clinical Mantfestations —According to Dack, one of the most char- 
acteristic features of the disease is the time required for symptoms to 
develop after the ingestion of the organisms A period of at least seven 
or eight hours elapses before symptoms develop m the most sus- 
ceptible mdivlduals, twelve to hventy-four hours elapse m the major- 
ity of cases, and twenty-four to thirty hours or longer may elapse in 
a few cases The onset of symptoms may be abrupt, with c h ills, head- 
ache, crampmg abdominal pain, nausea, vomitmg and diarrhea The 
stools are foul smelling and soon become watery Prostration, muscular 
weakness, faintness and thirst may occur There is almost always a 
rise in temperature The severity of the disease differs m different out- 
breaks and among vanous individuals in the same outbreak Ordi- 
narily, it subsides withm several days to one week Salmonella food 
poisoning should be suspected whenever the symptoms noted above 
appear simultaneously among indiriduals who have partaken of the 
same food 

Accurate diagnosis depends primarily upon the recovery of the or- 
ganisms from the feces and/or the ingest^ food. Unfortunately, this 
is not often possible. 

Treatment —The treatment is the same as that recommended for 
staphylococCTis food poisoning Sulfaguanidine and sulfosuiidlne exert 
n strong bacteriostatic effect on S choleraesuis Most varieties of 
salmonella, howeser, do not respond to sulfonamide therapy 

Streptococcus Food Poisoning -Outbreaks of food poisonmg due 
to the alpha type streptococcus have been reported much less fre- 
quently than tliose duo to tlic staphjlococcus or salmonella organisms 
Sjmptoms usually appear in five to ciglvtcen hours after ingestion of 
the contaminated food The clmical manifestations and the treatment 
arc the same ns m the preceding types of food poisoning 

Epidemic Diarrhea, Nausea and Vomiting -This is not a true 
food poisoning but sometimes may be confused with IL The chief dif- 
ference is the apparent spread of the disease by contact Pupils in a 
schoolroom, tor example, may bo affected ns a group uhen no com 
mon source of food supply has been cxident, and cases do not dcx-elop 
simultaneously ns is the rule in food poisoning The cause is not 
k-nown but it is thought that tlic infection miy be due to an nir-bomc 
wrus whicli gains entrance through the respiratory or gastrointestinal 
Imcls Tlic onset is sudden Tlicrc Is practically no rise in the tern 
pcmtiuc or pulse rale and the symptoms subside In one or hs-o dax-s 
Tlie condition usually is so mild lint no treatment is necessary 
in bed and the local application of heat rclicxc the abdominal dis 
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comfort. Abshncnce from food usually controls the nausea Parenteral 
fluids arc rarely necessary 


CONCLUSIONS 

J Tlie clinical manifestations and treatment of acute bacillary dys- 
enlcr)% amebic dvsenter}' and food poisoning have been reviewed. 

2. The presence of these diseases should be suspected in all patients 
with symptoms of an acute enteric infection 

3 Careful examination of the stools for pathogenic organisms and 
Endamoeba histoljlica, and sigmoidoscopy should be performed in 
all patients with acute entcnc infections 
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STEATORRHEA 


Henby T Riceetts, M D Samdel N Maimon, MJD t ant 
Kathbyn Knowlton, PhJ34 

INTRODDCnON 

Steatorrhea, an intestinal phase of faultj fat metaboUsm, is often 
a source of great diagnosbc and therapeutic confusion The multiplic- 
ity of generic factors and the frequent resemblance to infectious diar- 
rhea, functional bowel disorders and other mtestmal disturbances make 
it a subject of considerable Interest, while the prolonged or recurrent 
debihty resulhng from Its presence, together with the fact that this 
condition frequently falls to be considered m tbe diagnosis of diar- 
rhea, emphasize the practical need for a better understanding of the 
problem 

Dofinltion and GogaiCcation of Steatorrhea —Steatorrhea may 
be defined as an increase either in the total amount of fecal fat above 
the normal of 10 to 20 gm per da) or in the percentage by weight of fat 
in the dr> stool, the upper normal limit being about M per cent. For the 
purposes of this discussion, steatorrhea may be classified etiologically 
ns foUoivs (1) pancreatic discosc— infiammation, calculi, neoplasm, 
cyst, (2) "idiopathic” sfcoforrlico— tropical and nontropical sprue, 
celiac disease, (3) misccJianconj— obslructiou of mesenteric lymphatics 
as by neoplasm, lymphoma, tuberculosis, trauma, intestinal lipodys- 
trophy and lipogranulomn, gostrojejunocoUc fistula, regional enteritis, 
sequels of protozoan and bndllary dysenteries 
The average daily wet weight of tlic feces of normal individuals is 
about 150 gm with a total fat content of approximately 15 gm In 
contrast, tlic fecal weight in a scries of thirteen cases of steatorrhea’ 
nteraged 743 gm with an average fat content of 451 gm per day 
The normal composition of the fecal fats is giien by Fowwcather^ 
ns follows 

^tcan 

Dry matter, per coot 21 1 

Total fat, per cent of dry 17,5 

fjeatml fat per emt of diy wight 7 3 

Fire fatty add, per cent of dry wdght 5 0 

Soap, per cent of dry wight 4 e 


From the Department of htedtdnp School of htedldne UoUtrally of Chicago, 
• Awoctatc rrtjTeaiw of Medicine Uol wily of Clrfcago School of Mcdkinr 
Aliendlnv rJo-^Icwn, AHint Afenitt nUIinet UorptiaL 

t Airtdanl In MedWrw* Unlfcrrrtt) of Chicago Sdiool of Medicine 
t Aj5Utanl rmfrw of Medkdoe Vnlveralty of Chicago Scliool of hfedWnc 
115 


Variation 
4 6-^0 
7^ -27 0 
2J5 -118 
105-100 
.54-114 
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fn/V assumed Ujat an increase in Uie percentage of neutral 

at and a decrease in fatty acids signifies incomplete fat digestion as 
a result of pancreatic disease, whereas an increase in total fat the 
percentage of fatty acids being normal or high, is taken to mean’ that 
at digestion IS normal but absorption is poor, a condition exemphfied 
o) sprue \\6uJc there is some ground for these statements, recent evi- 
dence obtained both from patients and expcnmental animals indicates 
that figures for the percentage composition of tlie fecal fats should be 
cnip!o)cd wiUi caution m tlie differential diagnosis of steatorrhea 3- -• 

The effects of steatorrhea upon the organism as a whole may be 
profound An mtcsbnal content rich in fat is m itself conducive to 
dinrrlica wliicb, as part of a \acioiis circle, further interferes with fat 
absorption. Tlic excretion of from 50 to 70 gm of fat daily m tlie feces 
represents a loss of from 450 to 630 calories or nearly one fourth of 
the cnerg)' requirements of the body WJien large amounts of fatty 
acid are present in the intestinal contents, as in sprue, their propensity 
for conihimng with calcium to form soaps which are then excreted 
results 111 a calcium deficiency which may be expressed as osteoporosis 
and, m some cases, frank tetany Moreover, the absorpbon of the fat- 
solublc vitamins is scriouslv impaired so Uiat attempts to correct tlie 
loss of calaum by tlic oral administration of vitamin D and related 
compounds arc only partially successful. As might be cx-pected, night 
blindness as a result of xatamin A deficiency is common Otlicr defects 
traceable to faulty digestion and absorpbon of important nutnents are 
anemia, liypoprotcinemia and edema, the last tw^o s>’mptoms bemg 
especially prominent in the steatorrheas which are accompanied by 
failure of protein digestion such as diseases of the pancreas 

PANCREATIC STEATORRHEA 

Stcnlorrlicn A«*ocinlcd with Pnncrenlic Cnlciili, Pniicrcnlic Cjsl and 
Clironic PnncrcalilN.-Paticnt C H n white man, aged 58, was hospitalized with 
complaints of .abdominal pam. diarrlica and weight loss 

Thirty years prior to admission ho had first noted xaiguc severe upper abdominal 
distress Exploratory laparotomy at lliat time had revealed a large pancreatic cyst 
from wliich 3 liters of fluid svcrc evacuated svitJi uneventful recovery During tlie 
following ten years, he had noted bouts of colic, nausea and somiUng of two to 
ti.rec davs' duration tJirce to four times each year At a second laparotomy a gasUo- 
enterostomy bad been performed witJi partial rehef of tlie vomiting but tlic colldT 
unocr abdominal pain persisted T«o years before hospital admission, ho had 
suffered an acute attack of severe abdominal cramps lasting lour days and accom- 
nanied bv soino 12 large frothy stools dally He had experienced two similar attacta 
In ihc next eight monllis The volume and frequency of tlic bowel movements grad- 
ually increased .and at tlic time of admission he was having 8 to 10 largo foamy 

''^^Phvsi^l examination revealed an cmaci.ated man about 60 years of age 
distributed inlcslinal peristalsis was xdsible tlirough a thin abdominal wall The 
nf file examination was not remarkable 

*^^”^X-ray studies showed nonvisualization of tlic gallbladder, a well functioning 
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gastrotfntfiTOitOTnj' In an otberwJ5o norms] rtomach and duodentun* and a noriDal 
colon There ^vas a hranching Tna^ of small calciflcation in tbo right abdomen, 
inidUne (Fig 14), whidx seemed in the rtereoscoplo films to be in the region of the 
paocreos RouHoe blood and urine studJes rrero norms] etcept the leulco^rle count 
which rang^ bet\^wi 10 000 and 13,000 Other kboratoiy findings were not sig- 
nificant with tbo possible exception of a low serum amjlase. Both the oral and the 
intravcnoos glacoso tolerance test gave mild diabetic types of corves Gross ex- 
amination of the stools ihmved them to be soft, pale yellow in color, voluminous, 
add to litmus and containing food particles- The Sudan in stain showed excess fat 
The stool fat content was morledly increased (41S per cent of the dry weight) 
and on one occasion the serum caldum and phosphorous were reduced- 



Fig 14 — CaldBcsHon Is apparent In the abdomca. 


operaj oo Dr A- Dronsclnrig ertirpated a marledJ> thlctened and inflamed 
gnUbladdcT filled with large ttooei The amcrior surface of the pancreas was ad 
hcrent to the trarmerse mesocolon- A longitudinal Indsion m-er the upper left 
anterior aspect of the head of the pancreas disclosed a dilated pancreaUo duct f4 
mm- In diameter) containing nomeroos concrcUons varying from bean to mlJlrt 
in sire Mtcr these remoNcd tsploralion revealed the dacts to bo nalcnt 
throug k)ut The i»Uenl made a satisfactory rtcosTfy and suffered no recurreoco of 
the eoHdcj pate- Ilwrsrr, he continued to have 1 to 3 fonned stools daily The 
diet mateuln^ at about 350 gr^ of carbohjrirate 125 gm- of protein und 100 
pm of fat and the patient ieceJ>Td tincture of belladonna 20 drop* ihreo time* 
dall), ar^ a multiple ritamln prepara««m l\t v.-as dMargrd 110 dajs after admf* 
lion ami se^•enl>-one dan pmtoperaUvrb ^ 
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Differential Diufrnosis.-TJic most important laboratory aid in the 
diagnosis of pancreatic lithiasis is tlic demonstration by x-ray of 
uensitK^ in Uie region of the gland (Fig. 14). These are easily over- 
looked in routine gastrointestinal studies, being obscured by tlie over- 
lying banum; and films of the gallbladder area often fail to extend 
sufficiently far toward the left A so-c.alled "flat plate” of the abdomen 
should be ordered in cveiy suspected case Failure to find tlie charac- 
teristic shadows does not nccessanly exclude the diagnosis, for many 
of the concretions removed at operabon are too small to be seen on 
the x-ray film The association of chronic pancreatitis and atrophy of 
glandular tissue ivilh the development of steatorrhea and diabetes has 
been reported in long-standing pancreatic calculi and is well demon- 
strated in this case. Similar findings were noted in two others ivith 
pancreatic lithiasis The oral and intravenous glucose tolerance curves 
in .all three were moderately diabetic in type It is by no means always 
so, but a normal or diabetic cur\'e is good evidence that one is not 
dealing svath active sprue Plasma proteins tend to be lower than in 
S[iruc, whereas hypocalcemia is more marked in tlie latter disease, but 
these differences are not sufficiently uniform to be relied upon The 
scrum amylase is of no value in the diagnosis of chronic disease of tlie 
pancrc.as. 

Trcntuicnt.— Surgical exploration is usually indicated in suspected 
pancreatic lithiasis as removal of the calcareous deposits is the treat- 
ment of choice Tlic fact that in some 30 per cent of cases of pan- 
creatic lithiasis there is an associated cholelithiasis serves to emphasize 
the difficulty of distinguishing belucen these two condibons The 
average mortality of pancrcaticohlhotomy is 10 per cent ^ ^^^nle colic 
may be relieved and further damage to the gland be avoided by op- 
erahen, steatorrhea may not improve and diabetes which is already 
present is but little affected 

A low fat diet is often of considerable value It tends to relieve diar- 
rhea by diminishing the amount of irritating fatty acids and soaps in 
the* bowel and decreases the high excretion of calcium and fat-soluble 


Some observers have found pancreabc steatorrhea to respond favor- 
ably to the admmislTahon of massive doses (10 to SO gm daily) of 
pancreatic extract, but otlicrs have noted little or no improvement m 
the condihon with tins therapy 


“IDIOPATHIC” STEATOimilEA (SPRUE) 

P S n white womnn, nged 21, w.ns ndmftlcd to Billings Hospital com- 
1 r,!nfT nf intcnnlttcnt dinirhca, anorexia, fatigue and loss of weight of two years 
a “r^^ion Slic had ahwys resided in the Middle West On several oewsions she had 
? ^ fold tl!nt she had anemia for which liver and iron were prescribed wth indif- 
r nf sncccss Two years before admission, she had eaten a great deal of raw fruit, 
MUwiS ^I'ch she had experienced diarrhea marked by numerous large, loose. 
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leUow, soiir-smelllng stoob without blood. Over the next two yean, atmito attadcs 
had occurred on the average of once every four months* These lasted about two 
w’eeks and were always preceded by marked fatigue and \'ortigo During one epi- 
sode soreness of the tongue had bc^ noledL A weight loss of 15 pounds had oc- 
curred during the two year period 

Physical examination revealed nothUig of significance except moderate ^der- 
cutritlon* The red blood count was 4.2 to -4 4 million per cm mm. and the hen^ 
globln 54 to 58 per cent of normal Detailed blood studies showed a nonnocytic, 
hypochromic anemia- Other routine laboratory studies w-ere normal The stools were 
vommlnous and mushy and at times frothy with a sour milk odor and occasion- 
ally a mctalBc sheen- Kllcroscoplo examination showed an excess of fat globules 
which stained with sudan IIL No parasites or ova were foimd in repeated examina- 
tions and the benzidine test for occult blood ^va5 negativie. Cultures revealed no 
unusual flora- Agghitination tests of the serum with the typhoid-dysentery group 
were within norm^ limits. Free hydrodilorlo add was present in the gastric lecre- 
Uon, The oral glucose tolerance test gave a flat curve with values as follows fast- 
ing 82, one-half hour, 91, one hour, 88, two horns 91 mg per 100 cc. In contrast, 
tiie intravenous glucose tolerance test gave normal results. 

The patient was intensively studi^ in the hospital during a period of thirteen 
months X rays of the gastrointestinal tract, at first report^ normal were later 
found to show segmentation and pooling of barium in the small bowel >vith distor- 
tion of the mucosal pattern such os has been described In vitamin defidendes and 
sprue, A satisfador> remission of symptoms and gain in wel^t took place on a low 
fot, lUgli carbohydrate diet ( approximately 600 gm of carbohydrate, 100 gm. of 
protein and 50 gm of fat) In a delermlrmUoa of the patients* tolerance for fat, it 
was found that when the dally dletar> fat was 100 gm. she exiyrifnced sllglil 
nausea and anorexia When the dally dietary fat was increased to 200 gm., the 
nausea and wmiUng were severe S)Tiiptcmis and fecal fat declimi sharply when 
llio fat Intake was reduced below 100 gnu, but when this was again Increased, 
nausea reomared at a lc\*cl of 100 gm Treatment was then started with Infections 
of 3 cc, of crude U\-cr extract (Lodcrle) three times \vrckly, purified vitamins of 
the B complex* and 15 gm. of brewers >*€051 per da> Tlie patient regained her 
appetite and ^ras free of symptoms even \vith a fat intake of 200 gm. per daj 
tlKJugh the stools now contained 43 per cent of tlic dry weight, or 12 gra of fat 
taich day SjTnptoms were ogain induced with an Inlalc of 250 gra- despite medica- 
tion 

Tliesc studies bring out (1) Uic bcncBcial effect of a low fat ebet, 

(2) Ibo gradual Increase In fecal fat with IncremenU of fat intake, 

(3) the sharp rise in fat excretion nlicn Ibo limit of tolerance was 
readied, and (J) t)io effect of crude iivcr extract and B vitamins in 
enabling the patient to consume amouiils of fat whidi vatbout such 
medication she could not tolerate 

Tliis patient lias been seen at irregular intervals to date She con- 
tinues to adberc to a relntl\-cly low fat diet and takes from 2 to 3 cc. 
of cnidc liver extract once or Iwdcc per week in addition to a "shot- 
gun" vitamin preparillon and ferrou., sulfate dallv She is gcncrallj In 
good licalth and rnrclv lias a loose Irownl movement Tlie blood count 
remains evt a low normal lc\cl 

nirrewitlnl Dinimo.ts -Tliij s)iidromp is eliaractriazcd b\ a his- 
tory of fongMTontinued diarrhea wath copious, often froth), and some 
• TI."-- «Tfr liibmlne lirdrahlotMe ribolhvln and olmllnlc nod 
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Differential Diagnosis.-The most important laboratory aid in the 
^agnosis of pancreatic Iithiasis is the demonstration by x-ray of 
de^b^ m the region of the gland (Fig 14) These are easily over- 
looked m roufee gastromtestmal studies, being obscured by the over- 
lying banum, and films of the gallbladder area often fail to extend 
si^ciently far toward the left A so-called "flat plate” of the abdomen 
should be ordered m e\^ery suspected case Failure to find the charac- 
teristic shadows does not necessarily exclude the diagnosis, for many 
of the concretions removed at operation are too small to be seen on 
the x-ray film The association of chrome pancreatitis and atrophy of 
glandular tissue with the development of steatorrhea and diabetes has 
been reported m long-standmg pancreabc calcuh and is well demon- 
strated in this case Similar findmgs were noted in bvo others with 
pancreatic htbiasis The oral and mbavenous glucose tolerance curves 
in all three were moderately diabetic m type. It is by no means always 
so, but a normal or diabetic curve is good evidence that one is not 
dealing with active sprue Plasma proteins tend to be lower than m 
sprue, whereas hypocalcemia is more marked m the latter disease, but 
these differences are not sufficiently unif orm to be rehed upon The 
serum amylase is of no value m the diagnosis of chrome disease of the 
pancreas 

Treatment.— Surgical exploration is usually mdicated in suspected 
pancreatic hthiasis as removal of the calcareous deposits is the treat- 
ment of choice The fact that in some 30 per cent of cases of pan- 
creatic Iithiasis there is an associated cholehthiasis serves to emphasize 
the difficulty of distinguishmg between these two conditions The 
average mortahty of pancreaticohthotomy is 10 per cent® While cohe 
may be reheved and further damage to the gland be avoided by op- 
eraticn, steatorrhea may not improve and diabetes which is aheady 
present is but little affected 

A low fat diet is often of considerable value It tends to relieve diar- 
rhea by diminishing the amount of irritating fattj'- acids and soaps m 
the bowel and decreases the high excretion of calcium and fat-soluble 
vitamins 

Some obsen^ers have found pancreatic steatorrhea to respond favor- 
ably to the administration of massive doses (10 to 30 gm daily) of 
pancreatic extract, but others have noted httle or no improvement m 
the condition wnth this therapy 

“IDIOPATHIC” STEATORKHEA (SPRUE) 

Patient P S , a white woman, aged 21, w'as admitted to Bilhngs Hospital com- 
nlamme of mtenmttent diarrhea, anorena, fatigue and loss of weight of 
duiabon. She had always resided in the Middle West. On se%'eral oc^ons she 
Vipen told that she had anemia for which hver and iron vere presenbra ^th m^- 
f«rpnt success Two years before admission, she had eaten a great deal of raw frmt, 
lowing which she had e-xperienced diarrhea marked by numerous large, loose, 
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yellm%. wui nneUlng itoolj without blood. Oyer the next yean, stall^lt^ 
had occurred on the average of once every four months These about two 

\veeki and were always preceded by nmrk^ fatigue and vertigo. During one epl 
sode lorcness of the tongue had been noted. A weight low of 16 pounds had oc- 
curred during the two year i>eriod. 

Physical examination revealed nothing of significance except modemto ^der- 
mitritloiL The red bbod count was 4.2 to 4 4 million per cu. mm. and the hemo- 
globin 64 to 68 per cent of normal Detidled blood studies showed a normocytic, 
hypochromic anemia. Other routine labomloiy studies were normal The stools ^ve^e 
voluminous and mushy and at times frothy, with a “sour m i lk ** odor and occasion- 
ally a metallic sheen. Microscopic examination showed an excess of fot globules 
which stained with sudan III. No parasite* or ova were found in repeated examina- 
tions and the benzidine test for occult blood was negative Cultures revealed no 
unusual flora. Agglutination tests of the senim with the typhoid-dysentery group 
wore within normal limits. Free hydrochloric add was present In the gastric secre- 
tion. The oral glucose tolerance Lest gave a flat cuT>e with values os follo^7S fest- 
Ing 82, one-half hour, 91, one hour 88, two hours, 91 mg per 100 cc. In contrast, 
the intravenous glucose tolerance test gave nonnal results 

The patient was Intensively studied in the hospital during a period of thirteen 
months X-rays of the gastrointestinal tract, at reported normal, ^ve^e later 
found to show segmentation and pooling of barium In the small bowel with distor- 
tion of the mucosal pattern such as has been described in vitamin defldendes and 
sprue. A satisfactory remission of symptoms and gain In weight tool place on a Imv 
fat, high carbohydrate diet (approximately 600 gm of carbohydrate, 100 gm of 
protein and 50 gm. of fat) In a determination of the patients tolerance for fat, it 
Nvas found that when the daily dietary fat was 100 gm. she experienced slight 
nausea end anorexia When the daily dietary fat was increased to 200 gm., the 
ixauaea and vomiting were severe. Symptoms and f«ail fat declined sharply when 
the fat intake was reduced below 100 gm., but when this was again increased, 
nausea reappeared at a level of 100 gm. Treatment was then started with Injections 
of 3 cc. of crude liver extract (Lederle) three times weekly, purified vitamins of 
the B complex* and 15 gm. of brewers yeast per day The patient regained her 
appetite and ^vas free of symptoms even with a fat Intake of 200 gm. per day 
though the stool* now contained 43 per cent of the dry wdglit, or 12 gm of fat 
each day Symptoms were again Induced \vith an Intake of 250 gm. despite medica- 
tion 


These studies bring out (1) the beneficial effect of a low fat diet, 

(2) the gradual increase in fecal fat with Increments of fat mtake, 

(3) the sharp rise in fat excretion when the limit of tolerance was 
reached, and (4) the effect of crude liver extract and B vitamins in 
enabling the patient to consume amounts of fat which svithout such 
medlcaPon she could not tolerate. 

This pabent has been seen at irregular intervals to date She con- 
hnucs to adhere to a relativdy low fnt diet and takes from 2 to 3 cc 
of crude liver extract once or hvice per week in addition to a "shot- 
gun" vitamin prepamUon and ferrous sulfalo daily She is generally in 
good health and rarely has a loose bowel movement The blood count 
remains at a low normal level 

Diffcrcnllnl Dlagnoel#.— This xjmdrome is characterized b) n his 
lory of long^iontinued diarrhea wiUi copious, often frothy, and some- 
• Thr*!* w«o tliiamioc hydrochloride riboflavin and nicotinic add 
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times frankly oily stools, loss of weight, sore tongue, flatulence, weak- 
ness, ^orexia ^d, oddly enough, at tunes polyphagia Tetany is not 
rare Physical findmgs mclude pallor, malnutntion, abdommal disten- 
tion, gbssitis and sometimes edema Thus, except for the absence of 
pam, the chmcal picture does not differ stnkin^y from that seen in 
other forms of steatorrhea The diagnosis is to a considerable degree 
one of exclusion, and one m which the aid of the laboratory is re- 
quired While fecal weight and grams of fecal fat were somewhat 
greater m pancreatic steatorrhea 5ian m the idiopatbc form, differ- 
ences are not large and there is much overlappmg m mdividual in- 
stances Moreover, the averages for fecal mtrogen m the two groups 
were almost idenbcal Patients m both groups may have achlorhydria, 
anemia, hypocalcemia, hypoprotememia and impairment of fat ab- 
sorption By far the most valuable laboratory procedure, m our expe- 
nence, is the oral glucose tolerance test The curve is almost uniformly 
flat m the active stage of sprue and normal or diabebc m steatorrhea 
of pancreabc ongm 

The response to treatment is also of aid m the diagnosis of ‘idio- 
pathic” steatorrhea Improvement with adequate doses of crude hver 
extract (the concentrates are not so effecfave) favors the diagnosis 
while failure of improvement mihtates agamst, though does not ex- 
clude it The disease must be distmgiushed from permcious anemia, 
with which it has many features m common mcludmg, m some m- 
stances, diarrhea In permcious anemia the excrebon of fat is not ex- 
cessive and the glucose tolerance curve is often of the diabebc type 
In sprue, the anemia is frequently not macrocybc and hyperchromic, 
free hydrochlonc acid may be found m the stomach and combmed 
cord degenerabon does not occur 

Treatment.— The size and frequency of the doses of hver'exbact 
required m sprue are greater than m permcious anemia From 2 to 
6 cc once to thnce weekly may be necessary to mduce a remission and 
the mamtenance requirement may be as high as 2 cc every one to two 
weeks Because the nature of the specific deficiency has been unknown, 
it has been customary to supplement the extract with brewers’ yeast 
6 to 12 gm daily and mulbple vitamm preparabons In view of recent 
reports mdicabng the effecbveness of crystalhne fohc acid (Lacto- 
bacillus casei factor), it seems possible that the idenbty of the specific 
substances may have been discovered and that the treatment of this 
syndrome may become much simplified. Fohc acid in doses of 15 mg 
daily (mbamuscularly) for eighteen days has been stated to produce 
stnkmg remission of anemia, diarrhea and glossitis and a reversion of 
the glucose tolerance curve from flat to normal, although it seems to 
have but httle effect on the impaired absorpbon of fat ® Spi^ and 
associates® report the successful treatment of tropical sprue with fohc 
acid These mvesbgators noted the chmcal response with an oral daily 



STBATOKBHEA 


131 


dose of 10 mg. of the preparation to be as satisfactory as were amounts 
of up to 200 mg daily given by the same route Folic acid has also 
been used with encouragmg results in other forms of macrocytic 
anemia, mcludmg pernicious anemia, thus lending point to the old 
question of whether Addisoman anenua and sprue may not be closely 
related 

The low fat diet constitutes one of the most important features of 
treatment. It follows that the carbohydrate and protem must be high 
m order to supply the necessary calories with wUch to combat imder- 
nutnbon. One of our patients, by consuming liberal amounts of soft 
drmlcs m addition to the more usual foods, was able to raise the carbo- 
hydrate of her diet to more tlian 600 gm dally svithout discomfort 

STEATORRHEA DUE TO SHSCEIXANEOUS CAUSES 
Space permits only brief mention of three cases in which the fol- 
lowing diagnoses were made (1) cirrhosis and regional enteritis 
(service of Dr George Dick, autopsy), (2) lymphoblastoma Involv- 
mg the mesenteric lymph nodes (service of Dr Walter D Palmer, 
operation) and (3) transient diarrhea of unlcnown orlgm m a patient 
with diabetes In the first of these cases the diagnosis of sprue had 
been originally entertamed but later abandoned because of normal 
glucose tolerance curves and failure to respond to liver extract Pan- 
creatic disease was then suspected althou^ no calculi were discern- 
ible m the x-ray films At operation the pancreas was found to be 
grossly normal and a biopsy specimen proved to be normal micro- 
scopically There was mciplent cirrhosis of the liver but no other ab- 
normal findings were noted. After operation the excess fat gradually 
disappeared from the stools, but the patient continued to have diar- 
rhea, anorexia and vomiting, became psychotic and died in extreme 
cachexia some three years after the onset of illness At autopsy exten- 
sive, chronic, infiaminatory changes of a nonspecific nature suggestive 
of regional enteritis were found in the small bowel 
In the second case the presence of rather severe abdominal pain 
which accompanied the patients steatorrhea had led to the tentative 
diagnosis of pancreatic neoplasm It is of Interest that the serum 
amylase was greatly increas^, values ranging from 463 to 644 units. 
The glucose tolerance curve xvas normal on one occasion and flat on 
another One determination of pancreatic ferments after duodenal 
intubation gave normal results while a subsequent test showed prac- 
ticallj no activity At exploratory operation, no surgical disease was 
found and biopsies of the pancreas and liver were reported as normal 
The patient was discharged with a provisional diagnosis of sprue. 
Eight months later lie xvas readmitted xvlth severe epigastric distress 
and vomiting X ray examination of the gastrointestinal tract, previ 
ously normal noxx showed stiffening and narrowing of the second por 
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bon of the duodenum At a second operabon a large mass of enlarged 
lymph nodes was found within the mesentery of the jejunum and ileum 
which on microscopic exammabon proved to be lymphoblastoma The 
pabent died four months later m another insbtubon, where permission 
for autopsy was not obtamed 


SUMMARY 


1 Any chrome or mtermittent diarrhea characterized by large, 
frothy stools with a “sour-millc” odor suggests steatorrhea The sus- 
picion can be strengthened by dweet microscopic exammabon of the 
feces and confirmed by quanbtabve determmabon, 

2. In fixmg ebology, the first step is a search for pathogemc organ- 
isms m the stools, smee excessive fat excrebon may accompany or 
follow infecbous diarrhea of bacterial or parasibc ongm. 

3. The next step is a careful roentgenologic study of the gasbo- 
mtesbnal bact, including a plain film of the abdomen designed to 
show pancreabc stones. If they can be demonsbated, the diagnosis is 
established at once 

4. If no calcuh are found, the steatorrhea may still be due to (a) 
other pancreabc disease (obstruebon of the duct by radiolucent mate- 
nal, cyst, tumor or inflammabon), (b) disease of the mtesbnes, mes- 
entery or lymph nodes, or (c) “idiopathic” causes (sprue). 

5 If the glucose tolerance curve is not flat, that is, if it is normal or 
diabebc, and if there is no response to beatment with adequate 
amounts of crude hver exbact (and fohe acid?) a condibon other 
than “idiopathic” steatorrhea is likely and surgical explorabon may be 
mdicated, with attenbon not only to the pancreas but also to the in- 
tesbne itself. 

6. Certain laboratory findmgs are common to most cases of steator- 
rhea, whatever the cause, and thus are of httle help m differential 
diagnosis These mclude anemia, hypoprotememia, hypocalcemia and 
impairment of fat absorption likewise, detennmahons of gastnc acid- 
ity, serum amylase, pancreabc enzymes m the duodenal contents, fecal 
mbogen, and the parbbon of the fecal fat between neubal fat, fatty 
acids and soaps have, m our experience, been of no aid m disbnguish- 
mg one type of steatorrhea from another 

7 A low fat diet is of proven value m the treatment of the steator- 
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The purpose of this discussion is not so much to bring out the most 
recent concepts and advances in the study of nephnbs and alhed con- 
ditions, as to sketch the manner m which these conclusions have been 
reached, and particularly to emphasize the fact, either forgotten or 
Ignored, though fully accepted, that the clmical picture of a patient 
m any of the various stages of this disease is m most respects totally 
unhke the entity resultmg from partial or complete absence of renal 
activity For many years foUowmg Bnght, mdeed until recently, it was 
beheved and taught that the vanous manifestafaons of this malady 
could be directly attnbuted to one or another aspect of renal excretory 
msufficiency, and progress m developing our present concepts of the 
disease has consisted largely m a piocess of pilfer^g from the kidneys 
and delegatmg those funcbons to other systems, usually with perma- 
nent success, although occasionally such a transfer, apparently vahd, 
must be reversed, much to the confusion of its advocates, as wiU be 
emphasized later 

Specifically, m analyzmg the varied mamfestabons of nephnbs, it 
has been customary to designate them as due to disturbances of renal, 
vascular or bssue aggregates, with a progressive mcrease of those faU- 
mg under the latter two headmgs at the expense of the renal group 
Edema was probably the first to successfully and permanently aban- 
don the renal shelter and to be placed under the bssue heading, 
granted that serum protein is a bssue and that elecbolytes qualify as 
essenbal in the acbvity of protoplasm It is surprising to note how 
recently, certainly not more than three decades ago, edema was gen- 
erally presumed to result from mabihty of the kidneys to excrete water 
About that bme one heard whispers of “bssue thirst,” or “elecbolybc 
balance,” and there slowly developed the reahzabon that edema and 
anuria were not primarily renal failure, and that pracbcally any kid- 
ney, regardless of the degree of damage, could excrete water, though 
it r^ght be only water, contaming no solids, if water were available 
or set free by the tissues McClure and Aldnch, with their skm ab- 
sorpbon test, gave great impetus to this concept, encouraging con- 
fidence m the new pomt of view and stimulabng further investigation 
of the novel and attracbve theory, all leading to our present vahd 
concepts of water balance, diuresis and edema 


From the Presbytenan Hospital, Chicago r w , 

* Professor of Medicine (Rush), University of Illinois College of Medicine 
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NEPHETIIS and NEPHBOSIS 

All such raids on renal territory have not been so permanently suc- 
cessful, however In the ease of hypertension, the major role of the 
kidneys, theretofore accepted, was questioned by Gull and Sutton as 
early as 1872, when they demonstrated a diffuse artenocnpiUfuy fibro- 
sis involving the entire vascular bed and emphasized the nonrenal 
aspect of the condition, while later Albutt proclaimed that such or- 
ganio disease of arteries was in many cases not demonstrable or was 
insufficient to cause the elevatioD of blood pressure or the increased 
peripheral resistance He believed that there was a generalized vaso 
constriction of unknown origin, leading finally to organic changes in 
the small vessels, and that the kidney was not necessarily mvolved. 
This concept was generally accepted, and hypertension, m its simplest 
classification, was composed of two main groups, (1) nephritic or renal 
Ityperiension, with clear evidence of renal origin, due to nephritis, 
obstruction of urinary passages, cystic kidneys, and periarteritis nodosa, 
m which the mdividual would presumably die from uremia, and (2) 
a nonrenal group m which marked elevation of blood pressure might 
persist for many years without evidence of renal impairment, the 
patient succumbing to congestive heart failure or a vascular disaster 
There remained a third classificabon, nonrenal and not important in 
this context, comprised of basophilic adenomas of the pituitary and 
other brain tumors, adrenal tumors, hyperthyroidism, menopausffi and 
psychic hypertension, possibly toxemias of pregnancy, and coarctation 
of the aorta. 

It was with the second of the main groups, the nonrenal hyperten- 
sion, that many were particularly concerned It came to be known as 
essential hypertension, and for many years was universally considered 
as an entity unrelated to any renal function The project of pilfering 
had been complete and successful, with a large group of hypertensives 
taken from the renal category and firmly established as a vascular dis- 
order, when along come Goldblatt, showing that renal ischemia of 
varying degrees con in experimental animals duplicate the precious 
nonrenal hypertension, and a very large proportion of such cases were 
promptly returned to the renal fold. 

Thus, while the renal role In the clinical course of nephritics has been 
greatly depleted, a few of the Important phenomena remain To return 
to the original thesis, what are the symptoms of uncomplicated ab- 
sence of renal function? This can be illustrated by bilateral nephrec- 
tomy in dogs Such animals do not in any manner resemble a human 
nephritic or a dog made nephritic artificially These ncphrectomfaecl 
dogs die in the course of ten to fourteen days, with a picture of pro 
gressive asthenia There is no elevation of blood pressure, no coma in 
most Instances, no convulsions, no edema despite unrestricted food 
and fluid, and in so far ns one can ludge, no headache 
In earlier days preceding general pj^ography before nephrectomy. 
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there were occasional instances in which, following removal of a dis- 
eased kidney, it was found that no functioiung kidney remained 
Study of such cases revealed a course precisely similar to that in 
nephrectomized do^s, in that the patient experienced progressive weak- 
ness and fatigue, anorexia without nausea, no increase of blood pres- 
sure, httle or no edema and no headache, coma or convulsions, in spite 
of extreme azotemia and acidosis. Death was qmet and appeared to 
result from extreme weanness, m contrast to the uremic endmg From 
these facts, as well as extensive confirmatory evidence, it would ap- 
pear that azotemia as such is not responsible for symptoms m neph- 
ritis. The foHowmg case history serves as an example. 

Some years ago there entered Presbytenan Hospital a 50 year old woman whose 
only symptom was fabgue— actually exhaustion It became apparent that she had 
an almost total lack of kidney function, as no phenosulphonphthalein was excreted, 
urea clearance was below 5 per cent, urea mtrogen 110 mg, nonprotein mtrogen 
almost 500 mg per 100 cc. and carbon dioxide combimng power 22, without 
ketosis A retrograde pyelogram revealed that both kidney regions consisted of 
numerous closely packed stones, and at autopsy it was found that both kidneys con- 
sisted of very thin cortical shells, each surroundmg a mass of alkahne salt stones 
which had obhterated all trace of pelvis, calyces, and normal marlongs thus pre- 
senting a condition of pure renal insufficiency, similar to those previously descnbed 
Her sIm was parched and dry with no edema, she was mentally sluggish but clear, 
and had no headache, twitching, or convulsions Respiration was deep and sighing 
but regular. She presented a condition m stnlong contrast to nephntlcs, who, with 
de^tely less azotemia, have headaches, convulsions and coma 

NEPHRITIS 

Nephntis is a generalized systemic disease, mvolvmg many or all 
actively functionmg tissues of the body, and aU too often, concerned 
with the state of the kidneys, and concentratmg all efforts to improve 
or restore their function, other organs or metabohc imbalances are 
neglected. In acute hemorrhagic nephntis, the most common cause of 
death is cardiac, with rapid rise m blood pressure, excessive heart 
load, pulmonary edema and death from heart failure This fact is very 
generally recognized by pediatncians, who encounter the condition 
frequently, while it is not uncommon to see, m the case of an adult, 
the physician so concerned with the renal aspect of the disease that, 
even with mcreasmg penpheral and pulmonary edema, the cardiac 
aspect IS Ignored while he redoubles his efforts to promote diuresis by 
a renal procedure In this respect, nephntis resembles rheumatic fever, 
m which attention is so frequentiy focused on the cardiac aspect, or 
on the ]omts, that the infectious nature of the condition, anenua, mal- 
nutntion and other equally vital considerations are forgotten 

In nephntic patients, therefore, both m study and treatment of 
patients, and m teachmg, each individual symptom and sign should be 
critically considered, with the purpose of determimng to which role it 
should be credited, renal, vascular or tissue. By so domg, the physi- 
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Mnn achieves a deeper understanding of the patient and of the disease, 
following which he may more successfully and intelhgently attack the 
mdividual, varied and frequently confusing problems as they are pre- 
sented. 

Diagnostic Procedures -Confronted with the problems of a neph- 
ritic patient, the physician is required to answer many spedflc ques- 
tions, and to Issue definite directions regarding his future activities 
and medical program In order to do so accurately, there must be a 
basic plan of study in each case, which should IncJude simple blood 
chemistry and serum proteins, and one or more tests of renal function 
which may be phenolsulphonphthaleln, urea or other clearance tests, 
some modification of the Mosenthal test showing ability to concentrate 
and dilute (concentration is a function of tubules and dfinbon a func- 
tion of glomeruli), electrocardiogram, chest plate, complete blood and 
urine analyses, and when feasible, an intravenous pyelogram with the 
second film taken in the erect position, to reveal any undue ptosis or 
possible unilateral renal disease In the presence of hypertension, 
standard sedation and mtrite tests to determine the vascular lability, 
and the cold pressor test for hyperactivity, are indicated. With all this 
done, there remains one eicainlnation whose value, when properly con- 
ducted, may equal or exceed that obtained from all other tests— inspec- 
tion of the eyegrounds This is a procedure that will not be of great 
value when done by the average well trained internist, or for that 
matter, by many ophthalmologists However, the Information obtained 
from study of the fundus by one experienced in such work gives in- 
formation of inestimable value. After detailed study of the entire 
length of the four main vessels in each eye, the interpretation follows 
“This is the picture of essential benign hypertension of short dura- 
tion or intermittent in character’" — "Tvioderately advanced stage of 
malignant hypertension"— "This is not a toxemia of pregnancy, but a 
case of essential hypertension of long duration which has become 
pregnant" Unfortunately such talent is not generally available, and 
lacking such assistance, it is well to train oneself in the use of the 
ophthalmoscope and attempt to correlate the data obtained by other 
means with the eyegroimd findings. 

Management —With such Information in his possession, the phys- 
ician can proceed to instruct the i>atient, confident that the examina- 
tion has so impressed him that he may break down old traditions 
This is particularly true svith respect to protein, especially of animal 
origin. Even today many patients come to the office, hospital or clinic 
firmly Indoctrinated svith the belief that they may eat no meat— in 
fact a substantial proportion of them are suffering more from jrrofeln 
deprivation than from the original malady This belief is held by 
patient, family and frequently by the family doctor himself— all must 
bo converted and convinced— which can be accomplished more readily 
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if there has been a careful study than if not Nevertheless, every re- 
la^e or unfavorable turn in the course of hypertension or nephnhs- 
and mere are certain to be many— will be attnbuted to the meat or- 
dered by the doctor 

NEPimOSIS 

In any gathenng of physicians interested in renal problems there 
sooner or later arises the question of nephrosis Is there a climcal 
entity of hpoid nephrosis, or is it merely the nephrotic syndrome of 
nephritis? There are sound, able men of both persuasions, and it is 
rare to see one converted from one camp to the other True enough, 
there are borderhne cases that neither side will claim, either because 
they resemble nephritis too greatly, or because tliey are not pure 
nephrotic, but there seem to be cases sufficiently distinct to be classi- 
fied either as hpoid nephrosis or as nephnbs, and presumably the 
same patient has been demonstrated as each 

Clinical Features.— Although in the minority, it might be interest- 
mg to advocate the case of hpoid nephrosis, since there are several 
features of the condition which are distinct from tliose commonly seen 
m nephntis, and since it is always instructive to engage m an honest 
argument. The disease is encountered in childhood and youth, usually 
m males, and without a preceding histoiy of specific infechon, such as 
scarlet fever, tonsdhbs or rheumabc fever The chmcal findmgs are 
very defimte and usually all are present, consisbng of generalized 
edema, frequently massive with accumulabon of 50, 70 or more pounds 
of flmd, protemuna, at tunes m large quanbbes— 30 gm or more in 
twenty-four hours, with absence of red blood cells and leukocytes and 
no mcrease m casts by Addis count, no elevabon of blood pressure, no 
retenbon of mtrogenous products in the blood, lowered serum protein 
with reversal of albumin-globuhn ratio, and great elevabon of cho- 
lesterol and esters m the blood This is sufficiently disbnct from ordi- 
nary nephnbs to warrant the assumpbon that it is a disbnct enbty, 
but there is one addibonal feature that is parbcularly difficult to dis- 
count These pabents die, or more exactly, did so before the advent 
of sulfonamides, almost universally of one cause, a pneumococac in- 
fecbon, pracbcally always pentonihs This in itself sets the disease 
apart from neplinbs, since tliat particular fate is so unusual m the 
latter that it is not recogmzed as a complicabon 

Another point of difference is that the onset of nephrosis is preceded, 
not by mfecbon as m nephntis, but by chtlltng, and careful question- 
ing with this m mind will m almost every case bnng out such a fore- 
runner It may be swimmmg m cold water on a hot day, dnvmg wtn 
the automobile window open, dancmg on a warm evemng and coohng 
m a breeze, going from a hot kitchen to stand on the porch— becoming 
chilled in a duck bhnd, chiUmg from getting wet followed by exposure 
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to wmd, working in the refrigerator room of a butcher or packing 
plant, and niunerous similar causes of chilhng 

DiBturbancca of Protein MelalioUsni — The fundamental mech 
nnicm of nephrosis IS well understood although various minor phases 
remain obscure Primarily there is a loss of serum protein through the 
kidneys Debatable is the reason for this— whether it is renal damage, 
with mcreased permeability of the glomerular capillaries, or due to 
such modification of the serum proteins that they are no longer re- 
tained in the vascular bed and behave as would a foreign protein. 
This possibility will be considered at greater length. Furthermore, if 
the process is one of capillary damage with mcreased permeability of 
glomerular vessels, is it not probable that this process is not limited 
to the kidney, but that similar damage and mcreased permeability 
may be present throughout the entire capillary bed, with loss of serum 
protem mto the mterstltlal fluids, thus reducing the gradient of 
colloidal osmotic pressure between blood and extravascular fluids, 
thereby promoting edema? 

Regardless of this problem, the loss of serum protein with the con- 
sequent reduction of colloid osmotic pressure provides an ample basis 
for the edema. Since the albumin fraction of the protems Is i^atlvely 
small in comparison wth the large globulin mole^e, albumin is lost 
at a greater rate than globulin due to its smaller size, and colloidal 
osmotic pressure reduc^ in a disproportionate degree, smce a gram 
of albumin contains many more molecules than a gram of globulin 
and therefore exerts a correspondingly greater osmotic pressure, these 
facts also explahung the reversal of ^e albumin globuhn ratio 
There is adequate evidence to consider lipoid nephrosis a disturb 
once of metabolism, particularly of proteins, and a satisfactory 
explanation of the marked elevation of cholesterol has not been 
advanced Thyroid deficiency was presumed to be a cause at one 
time and, although these patients exhibit no signs of such lack and 
are found to have normal basal metabolic rates, both when taken 
between active episodes and when makmg due allowance for water 
retention, nevertheless they may tolerate enormous doses of thyroid— 
as much os 16 or 24 grains of on active preparation dally for a period 
of several months ■without any dgni of excessive medication— and 
without benefit to their condition 

Regarding the possible failure in protein metabolism, the followhig 
facts must bo considered. The various fractions of serum protein are 
highly specific immunologically, both from species to species and m 
the same species. Thus euglobulin precipitated by 25 per cent satura 
tion xvith ammonium sulfate, pseudoglobulin at 45 per cent saturation 
and albumin at 100 per cent, ore ah immunologicjdly spedfles and as 
antigens can produce prcclpiUns in dilutions up to one part in a 
million each one spedfle for its awn fraction and inactive toward 
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other fractiorjs of the same blood Naturally these fractions are also 
species specific, so that each animal or human has withm his circula- 
tion protems which cannot be distingmshed from one another by a 
chemist or a physicist, but belong only to that species by immunologi- 
cal standards Furthermore, the kidneys, and presumably the entire 
capillary bed, dispose promptly of any protem m the blood which does 
not completely conform to its mdividual specifications. Thus a foreign 
protem, whether it be egg albuinm, whole blood or a fraction thereof, 
mjected mtravenously, is excreted by the kidneys, frequently so httle 
altered that it retams its special characterisbcs This bemg so, it would 
appear that, with respect to larger protem aggregates, there are pres- 
ent m the blood only those protems which conform to the particular 
pattern of that person, and that all other protems are ehmmated 

At the upper end of the protem scde, the relatively enormous 
molecules of albumm, globuhn and albumoses are antigemcaUy spe- 
cific, while at the lower end, ammo acids and peptone are 
nonantigemc They may be mjected or absorbed by other routes 
repeatedly without producmg antibodies and without resulting reac- 
tions, Somewhere at the polypeptid level or above, this specific 
property begms and becomes mcreasmgly specific m the ascendmg 
scale. 

Is it not possible that this disorder known as lipoid nephrosis is a 
failure on the part of the body to completely and accurately synthe- 
size from the ammo acids derived ftrom assimilated protem, the 
specific higher protem structures characteristic to that body? Obvi- 
ously, the variations between albumm molecules, for example, are 
very smalb smce chermcal and physical methods fail to distingmsh 
between albumm from different species, and a shght error m con- 
figuration of the final product would designate it as a foreign protem, 
marked for excretion If such is not the case, it is extremely difficult 
to explam a type of damage to glomerular capillaries which allows 
the escape of molecules Of the magnitude of serum protems, and 
manages to retam the very small electrolytes, urea and similar 
aggregates. 

Increased Capillary Fragility.— That there is a factor of mcreased 
permeabihty of glomerular capillanes m nephrosis, m addition to the 
hypothetical disorder of protem metabohsm, is mdicated by some 
prehmmary results from work m progress Szent-Gyorgyi, workmg m 
Hungary before the recent war, isolated from the rmds of citrus frmts 
a substance which he beheved reduced permeabihty of blood vessels, 
especially capillanes and, behevmg it to be a vitamm acting in much 
the same manner as ascorbic acid, named it vitamm P— for permeabil- 
ity A similar or identical substance has been obtamed from pom- 
egranate, tobacco, and recently m large amounts from buckwheat, 
and has been available for clmical investigation Gnffith and Lmdauer’ 
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demonstrated that the effect of this preparation (Rutin— supplied by 
Abbott Laboratories) was not on permeabibty, but on captllary fra- 
gility, as shown by Gbthhn’s test (tourniquet or blood pressure cuff 
modlflcatlon of Kumpel-Leeds test) They further showed (1) that 
in a large group of hypertensives, those with Increased fragihty as 
evidenced by a high fragility index suffered ten times the frequency 
of retinal and cerebral hemorrhages as those of corresponding hyper- 
tensive levels with normal fragilfty, (2) that a dmini stration of HuUn 
restored abnormal to normal fragility with corresponding decrease in 
frequency of hemorrhages, and (3) that when Butin svas discontinued, 
increased fragility and frequency of vascular accidents recurred 
Rutin Therapy —With these facts in mmd, four cases of massive 
proteinuria were studied— two of the patients being definitely chronic 
nephritics, the other two as pure nephrotics as could be obtained 
Quantitative twenty-four hour urmary protein determinations were 
made on two successive days, Butin therapy established for ten days, 
followed by two additional protein determinations Of the four 
patients only one of the nephrotics reacted with increased fragility, 
which responded promptly to RuHn therapy, with a decrease from 
54 and 48 gm of urinary protem before treatment, to 12 and 0 gm 
on two successive days following Rutm, The other three who had 
normal fragility at the onset had no decrease in urinary protein fol- 
lowing therapy The limited supply of Rutin at present precludes 
more extensive Investigation, and conclusions cannot be drawn from 
a sio^e, small series of cases It suggests however, that fragility and 
permeability may possess some properties In common, that those cases 
of nephrosis charnclerized by increased permeabihty may be dls- 
Ungmshed by the fragility test from those in whom die major defect 
is possibly in protein synthesis, and that the former may be to some 
degree unproved by alteration of permeability, possibly by some sub- 
stance which at the same tune corrects increased fra^ty 
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HYPERTENSION; THE HOPEFUL ASPECTS IN THE 
CLINICAL STORY 


Itaixi F Vouni, M D , F A C P ® 

The experimental and clmical contnbubons to the subject of hyper- 
tension present an extensive mass of matenal, much of which, m the 
apphcation to the specific mdividual under survey, unfortunately pro- 
duces considerable confusion and doubt m the min d of the practicing 
physician As a findmg obtained by an instrument, this evidence of 
hi^ artenal pressure, taken alone, assumes m many mstances too 
much importance to both patient and physician In so far as the dis- 
covery of the elevated pressure stimulates the mveshgation of the 
orgamc and functional integnty of the various organs and systems 
of the body, mcludmg the complete study of the individual, it is a 
decided benefit, but when this discovery arouses the fears of the 
patient, even creatmg many and unrelated symptoms, it is a distuict 
detriment The evil effects are aggravated if the dure possibihfaes are 
stressed or even mentioned by the physician The hopeful aspects of 
essential hypertension must be given equal if not greater emphasis 
than the pessimistic patterns that can be painted by pomting to the 
localization of severe arteriolar disease in essential organs 


ESSENTIAL HYPERTENSION 


Miss M S , an unmanned, retired school teacher, now 80 years of age, first came 
under observabon m 1940 nvith a complaint of high blood pressure, “slappmg of the 
heart” and palpitabon Hypertension was known to exist smce 1920 There was a 
history of thyroidectomy m 1929 The blood pressure \vas 190/100 Defimte tor- 
tuosity and penartenal sbeakmg of the retmal artenal vessels were seen Sclerosis 
and tortuosity were palpable m the penpheral artenal vessels The heart ivas en- 
larged, measurmg 11 cm to the left of the midstemal Ime Frequent ventncular 
premature contracbons were found There was no evidence of congesfave heart fail- 
ure The 2-meter x-ray film of the chest revealed the left heart enlargement and 
some calcified areas m the aorta The electrocardiogram showed left axis deviabon 
with ventricular premature contracbons The physical examinabon and the labora- 
tory studies revealed nothmg otlienvise particularly significant except pronounced 
vancosifaes of die veins of the both legs The pabent walks from three to five miles 
daily, usually m all types of weather conditions 

The pabent’s mam complaint focahzed upon the heart “slap ” She was given a 
prescnpbon for capsules as follows 

From the Department of Medicme, Mercy Hospital-Loyola Umversity Climes, 


® Professor and Chairman of Department of Medicme, Loyola Umversity School 
of Medicine, Chairman of Department of Medicme and Semor Physician, Mercy 
Hospital-Loyola University Chmes 
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I) PbcDobarbital 
Qulnldlnc Sulfate 
Quinine Hydrobromldo 
Tbeobromlae Colduin Salicylate 
Mix and divide into 30 capsules 
Slg, Take a capsule after breakfast and upon retiring 


300 
4 000 
4 000 
0 000 


Upon her return visits much Improvement was noted in the diminution of the 
fre^ency of the premature contractions. The arterial presjuro remained mo same. 
The capsules were continued, hut were to be taken only at bedtime In the couw 
of one year she did not mention the extrasystoles, but became depressed and pessl 
mistic over the elevated blood pressure 

Despite the attempted encouragement and reassurance that having uvea wun 
bee blood pressure for at least twenty-one years withont trouble, she could continue 
to enfoy the fnilts of her mature years, her apprehension persisted. Something roust 
be done. The capsule was chang^ as follows 


Fheaobarbital 


300 

Quinldine Sulfate 

4| 

000 

Erythrltyl Tetranltrato 


180 

Acetophenetldln 

9| 

000 

Mix and divide Into 30 capsules 




Sig Take one three ttmes a day 

^Vith this therapy there was a slight continued decrease in pressure which aver 
aged 100 mm of mercury systolic aM 100 mm diastolic. The medication was con 
dnued for several months upon reduced dosages Headaches appeared which were 
considered to be the result of the medication. The patient felt much better, as a 
resuh of the reassurance and the knowledge that tlvero was available a medicine 
tbat w'ould lower her blood pressure when It might be necessary All medication 
was dlscontinaed. Upon the last exomlnnUon In June, 1946, before she departed for 
her rummer racatfon nt Chautauqua, the blood pressure was 200/100 She carried 
with her her 80 years and the physical ability to contlnuo her long waBcs. There has 
been no medication for the past two yean and no attempt to alter the routine of her 
existence There ore hopeful features in essential hypertension. 


The symptoms of essential hypertension per so are in reality prac- 
tically negligible. The subjective manifestations and die objective 
findings are produced by the vascular disease in its specific localiza- 
tion The symptomatology is not the hypertension, whlcdj is merely 
a clinical sign obtained by an instrument The clinical symptomatol- 
ogy is the result of, or is rather, arteriolar disease \^ith its consequent 
effects and accidents The clinical patterns produced depend upon 
the severity, the localization and the rate of evolution of the artenolor 
damage "When the severity is great and the rate of evolution rapid the 
malignant phase of essential hypertension is indicated Despite the 
fact the gravest indications of major localization in this phase are in 
the kidneys, extensive distribution of the arteriolar damage Js evi 
denced by die profound changes frequently found in the ophthalmo 
scopic examinations and the episodes of intracranial sjunplomatology 
The life lilstorj of the disease is short and progressive 
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C S , aged 54, a salesman, was first seen October 1, 1945, with complaints of 
faihng vision, headache, vomitmg, shortness of breath at mght, and a history of 
three “spells" of unconsciousness Frequency of unne at mght was pronounced 
The weight loss of 30 pounds m the last three months was not of dietary ongin. His 
complamts had been imtiated by convulsion four months previously although he 
knew he had high blood pressure for the past four years He behoved he had been 
seriously ill for the past rune months The examination showed many areas of 
hemorrhage m both eyegroimds with silver strealong, penvascular exudate and 
cotton-wool patches This evidence, encountered m the routme regional mvestiga- 
tion, the first step m the physical examination, defimtely indicated arteriolar 
necrosis. It explained his convulsions or spells and mdicated the gravest outlook. 
The blood pressure was 220/150 The heart was enlarged, 13 5 cm from the mid- 
sternal line Gallop rhythm was present. The hver margm was palpable 2 finger- 
breadths below the costal margm The deep tendon reflexes were excessively exag- 
gerated although abnormahty was not found The specific gravity of the urme was 
1 008, and albunim and casts were present. The electrocardiogram revealed left axis 
deviation with left ventncular stram and coronary insuflBciency, The patient was 
ordered to the hospitah The renal functional examination indicated severe renal in- 
sufficiency \vith concentration diuresis studies showmg fixation, creatinme above 10 
mg per 100 cc and nonprotem nitrogen 153 mg per 100 cc. The patient succumbed 
in twenty-three days despite obvious improvement m the heart symptomatology and 
Bndmgs 


This patient presented senous evidence in the ophthalmoscopic 
examination, m the heart, kidneys and brain While the term “hyper- 
tensive” IS used to describe t^s evidence— as hypertensive neuro- 
retinopathy, h5^ertensive heart disease, hypertensive encephalopathy 
and Ae hke— Ae artenolar damage and not the degree of blood 
pressure deviation is the responsible mechanism 

The “bemgn phase” of-^essential hypertension is a term frequently 
employed to denote the phase of apparent well-bemg of a hyper- 
tensive mdividual It is also called the red hypertension of Volhard. 
The ruddmess of the mdividual is associated with functional kidney 
integnty, “renal artenolosclerosis without renal msufficiency.” Despite 
the “benigmty” of the condition, there is no assurance that the nex-t 
moment may not bnng an acute coronary episode, apoplexy, or the 
onset of left ventncular failiue On the other hand, the bemgn phase 
may be characterized, as chnical expenence well attests, by a long 
penod of years of comparatively good health Even cerebral and cardiac 
episodes may be followed by many years of comparative comfort 
despite contmued hypertension 


Mrs V N , when first seen on August 12, 1936, at the age of 61, gave a hMoy 
nf continuous high blood pressure smce 1921 She was a highly tensioned mdivid- 
with extreme emotional imtabihty Frequent readmgs showed the pressme to be 
onn mm of mercury systohc and 110 mm diastolic She was overweight The eye- 
OTOunds revealed tortuous sclerotic vessels The left heart border was 13 cm to the 
nf rhe nudstemal hne Tliere rvas an apical systohc murmur and a systohc miu- 
miiT over the aorbc area She had defimte angma of effort The urine and the 
Wdnev function were normal She had continued as an office patient at mtervals o 
OTe to three months For many years she has been on control by sedatives of varlou 
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typ«, (OoBO and combined with vaaodflatora. The raUonale of thia therapy will be 
dlacnased later Significant variability could be produced in her hjTiert^on, but 
the average high level continued. On aeveral occaaiona readinga tuch M 240 rnm ot 
morcuiy lyitolic and 130 mm diaatolio were obtained. On May 16 1946 a reading 
of 190/100 waa obtained 

Now at 71 years of age this patient's hypertension is apparently of 
about the same degree os at its onset in 1921 and at the beginning of 
treatment in 1936 The tempo of her hfe has been changed, her reac- 
tions altered, her emotional problems not completely but somewhat 
resolved One certainly can apply the term “benign phase of essential 
hypertension” to this condition, which has through its benignity over 
the years permitted life and a measure of happiness to this patient 
The benign phase can be seen even in patients who have been close 
to death as a result of senous episodes of hypertension The organic 
vascular lesions, once developed, are not reversible Outside of the 
kidneys, however, focal rather than total episodes characterize the 
acute accidents Under these circumstances healing by scar, by col- 
lateral circulation or even a restituHo ad integram can bo accom- 
plished, 

Mr A. D %vai flrrt wen December 3, 1935 at the age of 53 for an acute anterior 
myocardial Infarction due to coronary occIusIotl Hypertension had been detected 
serveral years prevtoosly He continued to direct a large manuiacturtng holiness 
until rtrnck down by the coronary attack. He wns seriously lU with considerable 
difficulty for about one year The la-essure dropped prcdpltoujly during the attack. 
From a level of 188 mm, of mercury syrtoUc and 110 mm dl^oUc on April 17 
1936 the record show* 142/92l, gradu^y rlring at the end of 1936 to 190/110 
Fluctuations wilh levels to 160/100 were produced by sedative*, iodides and vaso- 
dilators Anginal pains contfnu^ The physical activity was strictly limited because 
of the ease with which cardiac pain was produced A recurrent attack of infarction 
occurred in August 1941 while the pressure which just prior to this episode was 
188/110 dropped to 160/100 Recovery was slow, but sufficient for a winter jour- 
ney to Florida where much improvement was pi^uced. In April 1942 a severe 
collapse followed another attack The pressure during convalescence In August 
1942 vnts 130/80 hut pudually rose to 170/94 by November 17, 1942 The patient 
could walk but a few feet when the pain ^voald appear despite the taking of nitro- 
glycerin, Gradual Improvement has occurred, however so tl^t now with a piwuro 
of 180/100 he can walk about one block and with rest can proceed Eleven yean 
after a severe acute anterior myocardial Infarction with preceding hypertension and 
loveral recunenccs he, at 64 yean of age, rtfll possesses a benign hypertenrion 

The case of S L,, aged 50 years illostTOle* the course of hypertension svilh 
acute cerebral Occident At the age of 46 he was told he had a high blood pressure 
In February 1941 he was seen in consultation for an acute right hemiplegia at 
which time his blood pressure was 230 nmi mercury s>-stohc and 130 mm- diastolic. 
Convalescence and recovery were very slow He was able to appear at the office In 
October 1942, when his pressure was still the same. The eyegrounds showed pro- 
nounced sclerosis The heart was enlarged 12 cm to the left of the mldstcrnal line 
The urine showed a marked trace of albumin with a specific gmvity of 3 022 Com 
plcte neurologic restoration had occuired with exaggerated deep tendon reflexes 
remaining The electrocardiogram indicated left axis de\'iaUon. Tests of renal fnne- 
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bon and Intravenous pyelography were reported normal Repeated serologic tests 
were negabve The pabent has been seen at monthly or bimonthly mtervals He has 
been actiw, talong several busmess tnps across tlie country, although he remams 
1 ^ but a few hours a day Drug therapy has not made the slightest impression upon 
me arterial tension Almost every drug and combmabon advised for hypertension 
has been used m treatment with no effect. The last exammabon in July 1946 re- 
vealed a pressure of 220 mm of mercuiy systohc and 140 mm diastolia While a 
transition from the bemgn to the mahgnant phase is suggested, at this writing the 
symptomatology and signs of beginmg renal msufficiency are not complete 

SECONDARY HYPERTENSION 

The cases so far descnbed have illustrated essential hypertension 
All have been charactenzed by abnormally high systohc and diastohc 
pressures. If considered alone this sign vnll lead to possible senous 
diagnostic error and occasionally to actual harm to the patient As in 
all medicine, thorough mvestigation is a necessity A careful history, 
a complete physical examination which should mclude ophthalmo- 
scopic exammation of the retmal vessels, and neurological mvestigation 
comprise the first phase of the search for a possible ebologic factor 
m the hypertension Laboratory studies should mclude blood study 
and urmdysis, functional tests of the kidney, intravenous and if 
necessary retrograde pyelography, chest films for heart changes, and 
electrocardiograms By such a thorough study of the patient we can 
deter min e at least chnically whetlier the hypertension is associated 
with disease or structural change If the latter is found the condition 
is secondary hypertension, as contrasted with primary or essential 
hypertension, the etiology of which is unknown and the diagnosis of 
which is an exclusion deduction, based on the absence of disorders 
which are known to result m hypertension 

Thus m orgamc artenal lesions and cardiovascular disease, hyper- 
tension accompames aortic regurgitation, artenovenous aneurysm, 
penarteritis nodosa, complete heart block and coarctation of the 
aorta 

J H., a white youth aged 17 years, was referred after several examiners had 
discovered hypertension, with a diagnosis of high blood pressure or essenbal hyper- 
tension His sister, a nurse, requested that something be done for tliis pressure eleva- 
tion He had no particular complamts, except that he nobced some slight dyspnea 
on violent exerbon, appreciable for the past six or seven years He was working as 
a clerk durmg the summer vacabon, and attending high school durmg the schi^l 
vear Measles at 3 years of age, diphtliena at 4 and a tonsillectomy at 8 consbtuted 
ie only significant past complamts Tliere had been no history of rheumabc mfec- 
Unn crowing pains, chorea or severe attacks of tonsillitis The pabent was of more 
than average mtelhgence, had an excellent body brnld and was very acbve 

phyrf^y^ ^1 revealed a blood pressure readmg of 190 mm of 

mprcurv systohc and 100 mm diastolic The heart was shghtly enlarged measuring 
1 0 cm to the left of the midstemal hne with the apex in the fifth intercostal space 
There was a loud systohc murmur at the apex A systolic murmur wm audible ovct 
the aortic carblage and was transmitted mto the carotids On the left side at tne 
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lower meigin of the eighth end ninth ribs. Just below the imgle of tte s«>P^ 
prominent pulsating vessels were noticed, throbbing and pushing rat the slan wm 
each pulsation. They were visible for a distance of about 2 cm Likewise, in me 
Interscapular area on both aides on a level with the transverse wines of the scap^e 
were pulsating vessels which conned diagonally downward for about 6 cm , tm- 
ftppearing underneath the scapulae* j vi j 

Of course the diagnosis was Immediately suggested by thae findings and blood 
pressure delennlnatlons made on the right arm showed a level of 196 mm of 
cury systolic and 100 mm* diastolic. The femoral puke was barely appre^We, but 
DO blood pressure reading could bo obtained on either lower extremity The dorsalis 
pedis puke could iwt be obtained on cither foot 

Temperature readings in the mouth were normal. The 6-foot film of Ao chest 
revealed the heart ^v^th slight enlargement to the left and extensive scolloping of 
the lower margins of the third to the ninth ribs inrduslve. The scolloping "Was 
moAed particularly on the left eighth and ninth ribs, where the pulsating Inter- 
costals were noted on the physical examination. This excavation of bone was not 
accompanied by thIcJ.ening or new bone formation In the flat plate there was an 
absence of the aortic knob In the left oblique film the aortic arch was poorly visual- 
ized and terminated abruptly at the Isthmus The rctroaortlo and retrocardlac spaces 


were clear 

The electrocardlograpbfo tracing revealed the tendency to right axis deviation 
with a prominent T in Lead L In fact Ti and T4 were equal to the respective R 
waves Further study showed normal drculnllon time by docholin, normal venous 
pressure and normal vital capacity Coarctation of the aorta was responsible for the 
hypertension 


Vanous diseases of the endoenne sj«ften) may be etiologic in the 
produchon of elevated arterinl tension The thyroid, the pituitary, the 
male and female gonads and the adrenals may be associated with or 
produce hypertension Cortical or medullary tumors of the adrenal 
or chromaffin tissue outside of the suprarenaJs may induce the eleva- 
tion The cortical lesions probably produce their effects by excessive 
hormone formation of the desoxfcorticosterone type Hypertensjon can 
be induced by excessive amounts of tills synthetic hormone intro- 
duced into the body 


M P , aged 43, a barber, first came under observation July 5, 1039 HIi history 
was of Q long tuberculous pulmonary Involvement for whl^ he spent several years 
In 0 tuberculosis sanatorium The disease was belle^*ed to bo arrested and he was 
discharged and pursued lili occupation for about eight jears A year ogo he noticed 
weakness whicli has grown progrcssi\'cly ^vo^so, with a weight loss of 35 pounds and n 
tired feeling so that ho remained in bod most of the lime His friends called atten- 
tion to the pigmentation wlifch has gradually extended to his entire body 

On examination the blood pressure was 00 mm of mercury systolic and 68 mm. 
diastolic, pulse 124 respiration 28 weight 102 pounds Tho chest revealed exten- 
sive scarring from arrested tuberculosis of the lungs. Tho wcalmess was ext re m e. 
Tho pigmentation was dllTuse extensive and sm-erc. Blood serum sodium ai>d potas- 
ilurn were 200 mg. and 86 mg per 100 cc. respectively The pressure dropped to 
78/50 before treatment was Instituted Basal metabolism was a —7 Tho st>ectnc 
grarity of the urine ranged from 1 022 to 1 005 and sho%\*cd numerous pus cells 
I rccoTO Is a wltimlnous one and the present writing docs not concern 

, n'o pallenl wni treated b> nltcmatlng irregotor 

Injections of ivntliirtlc daos>rortlcnsl<TOoe accintr »nd ndrennl cortical eitrncL Some 
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improvement was obtamed although the pressure did not exceed 102/70, On 
September 30, 1940, the calculation mdicated a daily maintenance requirement of 
7 5 mg desoxycorticosterone acetate Thirteen pellets totahng 2 1 gm were at 
this time implanted subcutaneously through an open operative mcasion The patient 
vomited and could not take Btuds Subsequently he went into a convulsion. His 
blood sugar was 49 mg per 100 cc He recovered after glucose mjecbons and his 
blood pressure immediately was 130/80 He improved rapidly but also his blood 
pressure rose precipitously despite cessabon of extra sodium intake The highest 
level reached was 198/120 on May 1, 1941 A note on the chart of this date states 
a case of Addison’s disease. He has had desoxycorbcosterone Implanted m his 
back and now has hypertension ” The peUets gradually diminished in size With 
their disappearance the patient showed a gradual reduction m blood pressure until 
he left the Cook County Hospbtal on June 21, 1942, when it was 140/90 The 
obvious mechanism was excessive hormone acbvity 

Again, various intracranial lesions may mduce increased arterial 
tension The most probable mechamsm is mtracramal pressure increase 
with interference with the blood supply to the vasomotor center. 
Tumors, mjunes and hydrocephalus are most commonly found 

Hypervolemia from great hqtud ingestion and polycythemia vera 
are credited with the production of hypertension 

Renal diseases of either medical or surgical character increase 
arterial blood pressure Indeed, some mvestigators and clinicians 
credit the kidnfey with the responsibihty for the production of essenhal 
hypertension An elevated pressure is common and may be a major 
presenting symptom m glomerulonephntis, amyloid disease, pyehhs, 
pyelonephntis, hydronephrosis, congenital polycystic kidneys, ectopic 
kidney, lower genitourinary disease and obstruction to urinary flow 
From the time of Richard Bnght and later Tigerstedt and Bergmann, 
the kidney has been associated with the conception of hypertension 
Where a surgical lesion of the kidney can be demonstrated as produc- 
mg hypertension, other factors being favorable, the surgical attack 
should not be delayed 

theories of causation of essential hypertension 

Uncertainty and controversy still surround the causation of essential 
hypertension. The pathogenesis definitely suggests vasoconstncbon of 
the artenoles, probably of the enbre body but possibly focal-Rie 
splanchmc vessels, the kidneys, the vasomotor center— alone or comj 
bmed The imb'al and early stages are reversible, termed “labile,” 
whereas the prolonged effects are medial wall hypertrophy, hemor- 
rhages into the vascular wall and arteriosclerobc degenerabon These 
are ureversible or “stabile ” The rate of evolubon is extremely variable 
It may be very slow and gradual or rapid, fulminafang and disastrous 
as found in the mahgnant phase of essenbal hypertension 

If the experimental work m dogs could be apphed to the human, 
then the concepbon of the humoral etiology, most probably of renal 
origin, might be considered vahd m essential hypertension All hyper- 
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teniion thus is renal hypertension Benin, a normal constitnent of 
renal tissue (a protem-hke enzyme) acts upon hypertensmogen, a 
pseudoglobulin of the blood plasma, to produce hypertensin, the 
vaso pressor substance which causes pronounced vasoconstrlctioiL 
Anbrenin and hypertensinase, both enzymes, destroy the respective 
blood pressure elevating substances rerun and hypertensin. Unfortu- 
nately, considerable difficulty is encountered in the attempted 
application of this experiment^ evidence to essential hypertension in 
man. There are many unexplained features which do not permit its 
acceptance. This Is particularly true of the early phase in the bcmgn 
stage of essential hypertension 

The neurogemc and vasomotor origin of the essential hypertension 
finds many advocates. Heredity and environmental factors add support 
to this concept There is a wide range of potential stimuli such as 
cerebral, emotional, peripheral, internal, chemical and environmental 
These act as afferent stimuh or direct chemical effects upon the 
vasomotor center completing the reflex arc or arcs through the sym- 
pathetic nerves to the xvalls of the arterioles Vasoconstriction results, 
with the resultant hypertension. Elimination of the stimuli or breaking 
tiae arc, if the vasopressor action has not continued to the point where 
structural changes have been produced m blood vessels or organs, 
should materially affect the hypertension. Thus, resolution of the 
emotional and apprehensive problems of the hypertensive individual 
should benefit the hypertension, Controlhng the aggressive and com- 
petitive impulses and easing the strug^e for existence would 
contribute materially in removing the cerebral stimuli to the vasomotor 
center The surgical approach by the various methods of splanchnic 
sympathectomy break the arc 

drug therapy of mTERTENSION 
The use of the various drugs in the therapeutio armamentarium in 
the treatment of hypertension can be very well defended if these 
theories of causation are correct The sedatives act by decreasing 
the stimuli produced by emotional problems They diminish the 
intensity of the aggressive and competitive impulses The vasodilating 
types of drugs are usually of relatively short duration in their activity 
However, this is true of almost all drugs used m any treatment 
Repetition of dosages is therefore necessary The drugs can dilate 
and relax vessels which are relaxable and dilatable If the purpose is 
thus to reduce blood pressure they can do so when the conditions are 
fav orabic, just as various surgical procedures do with carefully selected 
patients. The same care In selecting patients for drug therapy as for 
surgical therapy is necessary if its effectiveness is to bo properly 
evaluated. Drugs should not be condemned as ineffective if pro- 
nounced structural changes have already occurred in the blood vessels 
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and organs Diminution m heart size, improvement m electrocardio- 
^aphic evidence and absorption of retmal and mtracramal hemor- 
rhages can be obtained from judicious bed rest and drugs. Subjective 
well-behig can be obtamed from psychotherapy and a well painted 
outlook on life despite no change m the blood pressure levels 
Those of us, still undecided as to the theories of causation and the 
uncertamty m treament to be recommended, may try to combme and 
harmonize the concepts The philosophy of life expressed by J. L. D 
may be the best answer to the problem of hypertension for the patient 

J. L. D , a white male bookkeeper, was 43 years of age when he consulted me 
on January 7, 1943 He gave a history of hypertension of six years’ durabon, first 
nobced at the age of 37. The average readings he stated were 220 mm. of mercury 
systohc and 120 mm diastohc JVledicmal treatment and regulabon of the way of 
life produced no improvement 

In March 1940 he underwent a bilateral lumbodorsal sympathectomy and 
splanchnicectomy performed by one of the leaders m the field of this type of sur- 
gery. No change was noted Precordiul distress was the major complamt, with 
severe pain on moderate exerbon He had had three severe attacks within the past 
three months but had continued to work. His eyes were f ailin g There was no 
nocturia. 

The patient was m pam dunng the office examination The blood pressure read- 
mg was 220/130 The eyegrounds revealed tortuosity, silver streaking and peri- 
artenal linear exudate No hemorrhages or "cotton-wool” patches were seen. There 
was shght proptosis The heart rate was rapid, the left heart border was located 
by percussion at a point 11 cm to the left of tlie midsternal hne The sounds were 
distant with a bck-tack type of rhythm Tlie blood count and urmalysis were nor- 
maL A sligh tremor was present The prostate was small. The deep reflexes were 
exaggerated The emergency electrocmdiogram showed a left axis deviabon with 
left ventricular stram with depression of S-T juncbon m IV F and T mversion in 
the same lead Hospitahzabon was advised on tlie basis of an actual or an impend- 
mg acute myocardial infarction Tlie pabent decided to wait two days before enter- 
mg the hospital m order to complete some necessary business, so the following 
prescnpfaon was given 

5 Phenobarbital 

Papaverine Hydrochloride 
Er^ntyl Tetramtrate 
Phenacebn 
Aminopliylhne 

Mix and divide into 30 capsules 

Sig Take one every four hours 

When the pabent appeared at tlie hospital he was much better in so far as h« 
pains were concerned The blood pressure was 140 mm of mercuiy systohc and 
100 mm diastohc The same evidence was foimd in tlie elecbocardiogram taken to 
the hospital In fact, several tracmgs taken since remam tlie same except that the 
cardiac rate was reduced to 80 per minute He remained m the hospital for two 
weeks No further evidence could be adduced The blood pressure under the rest 
regunen was between 140/100 and 160/110 

Office visits were resumed 6ne month after the mitial visit The pabent dia not 
Jjave a recurrence of his precordial pain nor has he had smce, but his physical 
ncbvltles have been considerably curtailed. He has nevertheless conbnued to work 
His pressure rose to 180/110 Then the erythrityl tetramtrate in the prescrip- 


500 

200 
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tion waj raised Erst to 4tX) mg. and then to 500 mg. for the thirty capsules 
presiiire vma roalntainod about 158 to 160 ram. of mercury lyitollo and 100 to 106 
mm. diastolic. In January 1944, while be \vns still on the medication, his pressure 
reading win 200/120 

Sodium nitrite, 2 gni wni aubstltuted In the prescription for the 600 mg W 
eiythrltyl tetmnltmte In the thirty capsules The therapy showed no effect on the 
hypertension An Increase In the phenobarbltnl to 1 gm., the other constituents 
remaining the same, produced no ^ect. Mannitol heianltrate was the next substi- 
tution for the vasodilating drug One gram wns used in place of sodium nitrite A 
trial of two months revealed r» oblective Improvement In the blood prcssiue read 
Ing The patient was thoroughly and actively Interested in the therapeutic experi- 
ment throughout the trials of the various drugs His insistence on therapy was the 
major motivating factor In the various dedsions. 

An extensive experience rvitli the thiocyanates has produced suffi- 
cient conviction that, in addition to the central nervous system 
sedation, histotoxic effect Is a major pharmacologic action The 
improvement m the blood pressure reading is thus the result of a 
poisonous activity which can he stimulated hy many drugs if toxic 
doses are employed If this method of approach is followed, reasoning 
then indicates that minimum rather than maximmn intake should be 
advised to effect diminution in the blood pressure There is thus little 
justification for the attempts to raise the blood thiocyanate levels to 
10 to 15 mg per 100 cc Too frequently under high dosage and high 
blood levels toxic psychoses, acute cerebral accidents and fatal cardiac 
episodes ensue Patients must be carefully selected. Those with evident 
renal, cardiac or cerebral complications are iioor candidates for this 
mode of drug therapy The individual in the older age group does not 
bear this type of treatment well, although Indlvlduallzahon is per- 
mitted Patients with excessively high diastohc readings probably 
should not be subjects of sulfocyanate therapy Personal expcriejici 
suggests that small doses long continued, with blood levels of 13 to 5 
mg , will accomplish more and be less dangerous Primam non nooer.^ 
(first do no harm) is a therapeutic maxim which can ctflt tnjy 
repeating 


I L. D was given hlx trial of thiocyanate In the followln* p-An/a. 
prescription 




Sodlmn Phenobarbltal 
Potassium Sulfocyanate 
Potassium Bromide 
Lhca Beta 
Mbc and sliale. 

SIff- One Icaspoonful In water after tjvtals fa4 


fA 


Ho ^^'as Instructed to telephone If cny 
month s treatment llw pressure readlfjia “ *" 

mm diastolic. The bk>^ lex-cI of ^ 

The ihcrap) has been ctmUmied for # ^ ^ ^ ^ 'I --5. s,. 

The last blood pressure remitnjy hi Tiri^ 

.Ifnrtrtlu A P-anU. JItl ' - 


and 110 mm. dIastoUc. A definite caHop 
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of May 14, 1946 continued the evidence revealed on the first eicamlnation Adequate 
sleep was obtained by added sedation (chloral hydrate) when indicated. The pa- 
tient’s life runs smooth and even He is satisfied in that he can support his family of 
three children on his salary as a bookkeeper He insists on monthly visits to the 
office. He assumes the attitude ‘T have done all I could do I am satisfied I have 
tried everything You must keep me gomg as long as you can so that I can raise my 
family If somethmg new comes along, try it on my blood pressure. If there are any 
other drugs you think have value let’s use them all ” The “spes hypertensica" in 
this patient is certainly characterized by a scientific attitude, m that he will will- 
ingly subnut his hypertension for experimental purposes The case also illustrates 
the hopeful prospects which severe hypertension so frequently offers the hyperten- 
sive patent 

We recall Osier’s admoriition to the physician on prognosticating 
the outlook to the patient ^^^th angina pectons “Rather quote him 
the case of John Hunter who died twenty years after his first attack 
than that of Thomas Arnold who dropped dead in his first episode" 
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CoBONAHY disease and artenosderosis of the coronary arteries are 
terms commonly used to designate what is properly called athero- 
sclerosis of the coronary artenes In the early stages of this progressive 
disease, foam cells containmg cholesterol accumulate in the sub- 
endothelial layers of the mtima. This type of lesion may develop m 
infancy, has even been reported m the newborn. The lesions are not 
often found m those 20 to 30 years of age but become more numerous 
with advancing years In childhood and puberty they may be 
reversible As the cholesterol deposits mcrease m size, nutrition is 
impaired, the deep layers undergo necrosis, and scar tissue develops 
Stul later, calcium salts may be deposited in the atherosclerotic lesions 
Another change which may develop m connection with these aged- 
scarred subintimal cholesterol deposits is necrosis of the Intlma 
covering them as a result of submtimal hemorrhages or pressure 
obhteration of the vasa vasonim Intimal necrosis is followed by 
thrombus formation and occlusion of the artery 
Coronary atherosclerosis causes narrowing of the arterial lumen and 
therefore more or less ischetma of the myocardium long before occlu 
sive thrombi develop Myocardial ischemia causes necrosis of muscle 
fibers which are replaced by strands of scar tissue. An occlusive 
coronary thrombus usually causes myocardial mfarcbon, but when 
the collateral circulation is adequate. It may cause only an Increase 
of the fibrobc changes that ordmarily follow narrowing of the lumen 
Surveys of necropsy records show that some 70 per cent of men over 
50 and women over 60 have more rather than less coronary athero- 
sclerosis, that almost 100 per cent of men and women over 70 years 
of age suffer from this dls^e Some 45 per cent of the deaths of all 
over 50 years of age are due to coronary atherosclerosis. 

Coronary disease can and should he suspected ns a direct or con- 
tributary cause of disability in all men past SO and svomen past 60 
years of age It must also be considered m those m younger age 
groups who have long hod persistently elevated blood pressure or 
diabetes mellitus 

SYBIPTOSIS 

The cirllest symptoms of this progressive and almost universal 
arterial disease of advancing years are those of the heart failure it ^ 
causes One such symptom is gaseous distention of the abdomen due' 

* A^l^tnnt ProfMvlr of Medicine, Northw-citem Unl\-cnlly 
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to portal congestion which is too often ascnbed by physician and 
patient to mdigestion, constipation or gallbladder disease. Precordial 
pres^e or a feeling of fullness after moderate exertion foUoiving a 
meal, especially a heavy one, are also often ascnbed to disorders of 
the digestive system But even when there are no significant electro- 
cardiographic changes, when the heart is normal in size on physical 
3nd x-ray examination and when gallbladder or other digestive tract 
disease is found, myocardial fibrosis as a result of coronary athero- 
sclerosis may contnbute to the genesis of symptoms 
Sometimes the first evidence of the coronary disease is a cough which 
does not amount to much dunng the day but is qmte aggravatmg at 
mght Sleeplessness, even m the absence of a cough or of any difficulty 
m breath m g of which the patient is aware, may be due to beginnmg 
pulmonary congestion and orthopnea. Too often m such cases a diag- 
nosis of chrome bronchitis is made Paroxysmal nocturnal dypsnea is 
too often confused wth bronchial asthma 
Symptoms such as these are frequently present only durmg the 
wmter months or after rapid sudden changes in temperature or 
barometnc pressure, when contracbon of the penpheral artenes makes 
greater demands upon the heart Breathlessness on exerbon and 
dependent edema are also more pronounced under such conditions, 
even though the patent remams at rest and mdoors all of the time 
Many beheve, however, that angma pectons, the angina of effort due 
to spasmodic narrowmg of the coronary lurmna and myocardial 
ischemia, is the only symptom of coronary artery disease aggravated 
by cold or by sudden changes in the weather Anemia, high albtudes 
and oxygen want may also cause these symptoms Durmg the summer 
months when patents can and do become more aefave physically, 
their symptoms are often relieved only to recur when the weather 
gets cold in the fall 

The angma of effort often appears first after a large meal or on a 
bitterly cold day when one humes to keep some appomtment or to 
keep warm, more rarely after some unusually severe and prolonged 
exertion It clears up promptly with rest Standmg still for a minute 
or so usually suffices and the pam does not recur if the mdividual 
proceeds more slowly Unusually severe and prolonged exerbon m the 
bitter cold, not stopped when die precorchal pam begms, may cause 
such severe and long lasbng spasm of the coronary artery that an 
ischemic infarct of the myocarffium develops without the formabon 

of a thrombus , . , , , t 

Though physical or mental exerbon is almost mvanabiy a cause ot 
angina pectoris, such effort in the opinion of most writers on the sub- 
lect has nothing to do with the formation of a thrombus on an 
atberosclerobc plaque m a coronary artery Yet angina of ^ort 
developmg after relafavely slight exerbon— no more than has been 
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regularly performed day in and day out by the particular individual 
may be the first symptom of coronary thrombosis The clot forms 
slowly while blood flows rapidly over the necrotic intniia covering the 
atherosclerotic lesion, but, because the clot narrows the lumen and 
causes myocardial ischemia, shght exertion may Indicate the angina 
of efiort Sometime later, a few minutes to three or four hours, the 
classical symptoms caused by complete occlusion of a coronary artery, 
with or without pain, develop because the clot has completely blocked 
the vessel. The thrombus started to form before the exertion supposed 
to have caused it was performed The subsequent angina of effort was 
due to myocardial ischemia from a partially occluding thrombus, not 
to arterial spasm The effort did not ^ect the rate of clot development 
The symptoms, when the thrombus completely occludes the coro- 
nary artery, are not influenced by what the patient happens to be 
doing at that moment The patient sitting qinetly at home may have 
just as much agonizing and persistent precordial pam radiating to 
the left arm, to the abdomen or to the neck, just as severe breathless- 
ness, Just as much “shock" and fear of impending death as does the 
man whose thrombus becomes occlusive while he Is performing either 
his usual or some unusual task. Both get increases in the blood count, 
sedimentation rate and temperature, but neither is more opt to develop 
hypotension, a pericardial friction mb mural thrombi, or any particu- 
lar type of arrhythmia Nor does what they were domg at the time 
the occlusion became complete, determine whether or not the heart 
will rupture, udll develop an aneurysmal dilatation, anginal or con- 
gestive heart failure or a small scar and httle impairment of function 
However, what the patient does after the occlusion is complete and 
the infarct has developed, may influence the subsequent healing and 
the size of the scar 

Before discussing the treatment of coronary’ thrombosis and the 
damage it causes to the myocardium, mention must be made of the 
fact that coronary atherosclerosis, with or without the formation of 
occlusive thrombi, may so limit the myocardial blood supply as to 
initiate paroxysms of any type of nnrhvthmia and may cause ftem to 
become permanently established 

DIAGNOSIS 

Coronary disease by causing myocardial fibrosis induces changes 
in the electrocardiogram some of which are pathognomonic hut most 
merely suggestive Progressive changes in graphs made at intervals 
of months or years are more significant than the changes from "normal” 
m a single graph, just ns the changes that develop from day to day 
following an acute coronary occlusion are more significant than those 
found in one graph No attempt svill be made at this tune to describe 
the electrocardiographic changes which may be due to coronary 
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disease. The value of penodic graphs of pabents old enough to have 
much corona^ disease cannot be oversbessed. More infonnabon can 
be obtained if, in addibon to the standard limb leads, leads CF2, CF4 

and CF5 are regularly taken and stall more if all umpolar chest leads 
are used. 


Though coronary disease may of itself cause hypertrophy and dila- 
tation of the heart, there may be no demonstrable changes in the size 
and shape of the heart and no significant alterations m the electro- 
cardiogram the day before an occludmg thrombus develops. Later m 
the course of the disease emphysema, ivhether due to, or the cause of 
myocardial failure, makes it difficult to determme the size of the 
heart with any degree of accuracy by physical exammataon. Murmurs 
may or may not be heard and are not necessary for diagnosmg 
coronary disease The pulse rate is usually withm normal limits though 
it speeds up unduly on exerhon and tfdces longer than it should to 
return to normal Coronary disease may cause any of the arrhythmias 
While those with hypertensive cardiovascular-renal disease have 
more coronary atherosclerosis than do others in the same age group, 
an elevated blood pressure is not charactenstac of coronary disease 
The blood pressure may be low or normal In older people whose 
artenes and aorta have lost their elasticity and become tortuous and 
elongated, the systohc pressure may be qmte high but the diastohc 
within normal hmits, regardless of the amount of atherosclerosis present 
In making an early diagnosis of coronary disease the history is of 
utmost importance, for physical signs are apt to be conspicuous bv 
their absence. Changes m the electrocardiogram may be significant 
but should not be ^e sole basis for making this diagnosis In die 


more advanced cases with pulmonary congestion or other symptoms 
of heart failure, but no coronary thrombosis, the absence of evidence 
of rheumatic, syphihbc or other type of heart disease helps establish a 
definite diagnosis. It is difficult to make a diagnosis in those under 
fifty years of age unless they have typical coronary occlusion, long- 
standing hypertension or diabetes mellitus 

Smce coronary disease is quite common in the fifth and sixth dec- 
ades and since many elderly patients vnth rheumatic and syphilitic 
hearts develop heart failure and die without activation of the under- 
Iving disease or infection, may such failure not be due to the 
imposition on a long-diseased myocardium of a little fibrosis due to 
the ischemia of coronary disease? In such hearts the factor of safety 
is so slight that a rmnimal destruction of muscle cells due to ischemia 

would cause heart failure. 

TREATaiElVT 


Coronary Atherosclerosis and Myocardial Fibrosis; Healed 
Mxrocardial Infarction.-Unbl more is known of the etiology of 
atherosclerosis btde can be done to prevent it or alter its course It 
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has probably been present for many years before it beguis to cause 
symptoms, the first of which may be a dramatic fatal coronary occlu- 
sion Yet much can be done to enable a patient to live actively, 
comfortably and happily for many years with this disease. Such 
management can be most effectively given by a physician who indi- 
vidualizes treatment as did the immortal “farmly doctor" who Imew so 
much less about disease 

The patient with imnlmal symptoms or who, chiefly because of age 
and f amil y history, may be regarded as bavmg potential coronary 
disease, is advised to slow down a bit, to abstain from the more violent 
forms of sport unless he is able to engage in them regularly all the 
year round, to take more vacations and keep more regular bours, to 
avoid activities that cause him to be overtired, short of breath or to 
have discomfort m his chest He should, however, take walks or 
engage in sports requiting little exertion 
The diet should contam all essential nutrients and enough protein, 
carbohydrate and fat to maintain him in mtrogenous equilibrium at 
a wei^t normal for one of his height and build. If overweight, he 
should reduce slowly by Umibng Int^e of fats and carbohydrates and 
partake of a “snack” m the latter part of the afternoon to prevent 
hypoglycemia. Patients are advised not to add salt to their food at the 
t^le. Fresh meats, fish and fowl are not restncted. 

Patients often fear that smoking will be arbitrarily forbidden. This 
may not be necessary as nicotine seems to cause symptoms only in 
people who are senitized It does not cause coronary disease. If 
smoking may aggravate the symptoms m a patient, ask him to for- 
swear the pleasure for a couple of weeks in order that the effects of 
its ivithdrawal may be determined. He is told that if he does not feel 
much better he ivlll be permitted to smoke, though fewer cigarettes 
may be advised If he feels better as a result of the tivo weeks absti- 
nence, he will be convinced that he should swear off permanently 
Patients also ask about coffee I tell them that the xanthines exten 
avely used in the treatment of coronary disease are very similar to 
caffeine and more potent as far as effects on blood vessels are con- 
cerned but less stimulating to the nervous system. Coffee with cream 
may upset digestion and cause distress If it agrees it may be permitted 
at breakfast, possibly at lunch, but both coffee and tea should be 
avoided durmg the afternoon and evemng as they may prevent restful 
sleep 

Another stock queshon has to do with the use of alcoholic beverages 
Alcohol is a vasodilator and so should be of value in the treatment of 
coronary disease It is more valuable ns a sedative and is less injurious 
than many of the drugs used for that purpose A hot toddy before 
going to bed is one of the most effective sleep producers wo have 
If you are sure that the patient wUI not take more than you prescribe, 
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a cocktail or bghball before dinner is of great help m getting him to 
relax so that he may enjoy his dmner and be ready to go to sleep 
when the time comes Some patients feel that a good dnnk of whiskey’ 
IS the most effective remedy for angina of effort and use it m prefer- 
ence to mtroglycerm. In spite of its beneficial effects when used 
judiciously. It must be forbidden to those who cannot drmk vwth 
moderation and to those hypertensive patients whose blood pressures 
go up when they are consummg alcohohc beverages regularly. 

The preparations of theophijUine and theobromine are of value 
because they mcreasp coronary blood flow. Their regular use dunng 
the wmter months prevents many symptoms that otherwise will 
develop They are of especial value m rehevmg and preventmg angma 
and nocturnal paroxysmal dyspnea In larger doses they are effective 
diuretics Ammophylhne and theocalcin cause less gastnc distress than 
do other xanthines 

When heart failure with systemic or pulmonary congestion develops, 
digitalis is a valuable remedy even though it does reduce coronary 
flow as it improves myocardial tone and mcreases cardiac output If 
a xanthine is given at the same time, the effect on coronary flow is 
neutralized. If auncular fibrillation has developed, digitalis should be 
adimnistered in full doses to slow tlie ventncular rate provided quim- 
dme will not cause restitution of normal rhythm When the xanthmes 
plus bed rest and digitahs do not overcome the congestive heart 
failure the mercunal diuretics, especially when combmed with xan- 
thmes, may be administered preferably by mtramuscular mjecbon 
Digitalis should be discontmued two or tliree days before these diu- 
retics are adimmstered, as its concentration foUoivmg diuresis may be 
sufficient to make it toxic. 

Nitroglycerin is the remedy par excellence for the treatment of 
angma of effort. It is mexpensive, effective and not toxic or habit 
fonmng Its effects last only a few mmutes. It is of value not only 
for the prompt rehef of pam but also for the prevention of anginal 
attacks Patients not infrequently complam of a feehng of fullness 
m the head after takmg 065 mg (gr. 1/100) of this rapidly acting 
drug. It is therefore advisable to start rvith doses of 032 mg (gr 
1/200) to 047 mg. (gr. 1/150) which will usually prevent or reheve 
angmal pam and tiot cause the distressing after-effects Patients who 
have the angmal syndrome, before or after coronary occlusion, learn 
what activities will precipitate die precordial pam If mtroglycerm is 
taken lust before it is necessary to perform these acbvifaes there will 
be no pain Nitroglycerm is also of value for the rehef of paroxysmal 

nocturnal dyspnea. 

Rest is popularly beheved to be essenbal for the proper treatment 
of heart disease of any sort Rest is important, but ^cept for six 
weeks following an acute coronary occlusion with cardiac mfarcbon 
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or a complicating infection, complete bed rest for long periods is 
rarely mdicated After a coronary occlusion it is advisable to permit 
the patient to use a commode as it requires less effort than does the 
use of a bed pan. When bed rest is indicated, it is adiasable to raise 
the patient to a near-sittmg position (with piUmvs or a bed rest under 
the mattress) as brealhmg is much less difficult m that position Some 
pahents with severe congestive heart failure can sleep only while 
sitting in a chair and leaning forward to rest the head on a hospital 
bed, the back of a low armchair or a table 
Older people ivith coronary disease should be kept in bed for as 
short a time as possible, since complete rest may cause the circulation 
to become so sluggish that thromboses are apt to develop One must 
be on the lookout for thrombophlehitis or phlebothrombosis as well 
as for arterial and mural thrombi. Active or passive motion of the 
extremihes, light massage and frequent turmng of the patient will 
help prevent venous thrombosis 

The amount of rest reqmred must be determined by the condition 
of the patient Alternating penods of rest and exertion are often more 
effecbve than complete rest With ambulatory patients, midmoming 
midaftemoon and postprandial rest periods are especially valuable 
Lying dosvn for from fifteen to thirty minutes to get complete rdaxa- 
hon is valuable at such times But die patient ne^ not sleep during 
the rest periods In fact it is often better that he does not, as too much 
sleep during the day makes it difficult to sleep at night 

Acute Infarction — Followmg an acute infarction, complete bed 
rest (the use of a commode may be permitted after the third day) is 
indicated for a period of six wed,s that the size of the scar may be ns 
small as possible and to give time for the formation of a firm scar 
in all parts of the infarct Shorter periods of rest are apt to result in 
more extensive scarring and in aneurysmal dilatations of the ventricle 
After the six weeks of complete rest the patent is permitted to sit up 
for a few mmutes at first once, then twice to four times a day This 
method is much better than permitting the patient to be up only once 
and gradually lengthening that penod After he is able to sit up for 
twenty minutes or so, three or four times a day, each period is pro- 
longed but not by enough to cause fatigue or other symptoms of heart 
failure Then comes gradually increasing physical exerbon followed 
by shorter and shorter and then less frequent rest periods but alwaj-s 
avoiding anything that causes discomfort, 

Cliaracterlstically the pain of cardiac infarction Is not reheved by 
nitroglycerin or other vasodilator drugs Opiates and oxygen are indi- 
cated and should be administered as needed to keep patient com 
fortablo Papavenne is sometimes very effective, but morphine with 
atropine is most effective Aminophylline, 100 mg by mouth, should 
he started at once and administered ev erj four hours 
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Recendy there have been several papers on the use of heparin and 
dtcumarol for the prevention of further coronary and of mural or 
venous thrombosis This therapy is still on an experimental basis and 
not ready for general use. 

In some clim'cs, quinidine is used routmely to prevent ventricular 
tachycardia and fibrillation but its efFectiveness has not been definitely 
established Because of its vasoconstrictor effect digitalis should not 
be used unless congestive heart failure or auncular fibrillation develop 
Even then it should not be administered in large doses such as are 
used to get rapid maximum effects but m doses of one cat unit daily 

When the use of opiates is no longer required for the relief of pain, 
it IS usually necessary to give sedatives if enou^ rest is to be obtmned 
during the first two to three weeks after the occlusion Which sedative 
or hypnotic is to be used will depend on how the particular patient 
reacts, on whether the particular sedative causes restful sleep or sleep 
disturbed by dreams. Their use to obtain complete rest is indicated 
until there has been time for scar tissue to grow in from the periphery 
of the infarct and form a firm scar at its center This takes from fifteen 
to eighteen days 

Though the etiology of coronary disease is unknown and its treat- 
ment, through the use of vasodilators and drugs mcreasing coronary 
blood flow and teaching the patient how to live with the disease, is 
palliative, there is evidence that people with it are living longer (1) 
In spite of the increase in the number of deaths it causes, corrected 
rates indicate that the death rate for the principal cardiovascular dis- 
eases IS falling in all except the 85 to 54 age groups (2) Most cardio- 
vascular disease deaths in people over 54 years of age are due to the 
effects of atherosclerosis, so the dechne in the death rate from these 
diseases in those age groups, small as it is, indicates that the non- 
specific therapy now being used, is reasonably effective 
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THE ASSOCIATION OF GALLBLADDER DISEASE WITH 
HEART DISEASEi CLINICAL AND EXPERIMENTAL 
OBSERVATIONS 

Howabd Wakefuxd, M D ° 

The association of organic heart disease and disease of the biliary 
tract, especially cholecystitis \vlth stone, has been observed and 
emphasized many times by clinicians smce the middle of the nine- 
teenth century It is common chmcal experience to see gastromtestmal 
disturbances mimic cardiac ailments perfectly, and conversely to see 
cardiac disease reflect itself m disturbances of the gastrointestiiial tract 
and the biliary system. For example, recently I saw a 60-year-old white 
woman who gave a perfect history of acute coronary thrombosis Fur- 
ther study and clinical observations together with gallbladder and 
gastromtestinal i-ray studies indicated, however, that she had an 
esophageal hiatus herma If I had had to depend on this patient’s 
history and physical examination alone, I would have been warranted 
in treating her for acute coronary thrombosis Parenthebcally, eso- 
phageal hiatus hernia and acute coronary thrombosis may comdst, as 
in one of ipy patients m whom the coronary occlusion was fatal. 

The cardiovascular and gastrointestinal systems are closely related 
anatomically and physiologically Both systems are innervated by the 
sympathebc and parasympathetic nervous systems and both are sub- 
ject to reflexes in either of these systems The gallbladder is supplied 
by the left vagus nerve and also by sympathetic fibers from the celiac 
plexus 

In 1907 David Biesman reported two pabents in whom apical sys- 
tolic murmurs occurred during attacks of gallstone colic He also 
found that the heart was dilated during the attacks After an attack 
the murmurs would disappear and the heart would return to its origi- 
nal size Very few observabons have been reported, as far as I know, 
confirming these findings 

kVhat IS the mechanism for the production of the systolic murmur at 
the cardiac apex during gallstone colic as reported by Riesman? May 
it not be due to the dilatation of the heart during the acute episode? 
Certainlj s>'stohc murmurs ore heard nt the cardiac apex m congestive 
heart failure associated with dilatation 

In 1909, Bobert Babcock, a blind physician of Chicago, published 
his classic paper in which he cited many cases of orgamc heart disease, 
especially angma pectoris, which xvere benefited by the removal of 

'Senior Attending Phj^Iciui. St Lukes Hospital, and Associate In Medicine, 
^Northwestern Unlvrrrtty Mrdicnl SebooL ChIcaRO 

161 


162 


HOWABD WAKEFIELD 


&e d^eased gallbladder In 1924, Hamburger and Straua reported 
patients m whom disturbances of cardiac rbytbm of long sSiding 
1 removal of the stone-bearmg gallbladders 

In 1935, olteith and Fitz-Hugh reported six patients with coronary 
patterns m their electrocardiograms, all of which returned to normal 
after removal of the stone-beanng gallbladders These are important 
observations and are apparently the jBrst to be recorded in the 
hterature. 


The physiological approach to the gallbladder-heart relationship 
was made m the 1920s by Carlson, Luckhardt, Ivy and others, who 
demonstrated the presence of viscerocardiac reflexes m frogs, turtles 
and dogs Gilbert, Fenn and their associates have demonstrated in 
the dog a decrease m the coronary blood flow upon distention of the 
gallbladder 

ILLUSTRATIVE CASES 


Case I —The first pabent is an 86 year old whrte man who had typhoid fever 
while serving as an officer in the Spanish-Amencan War Because of acute gall- 
bladder cohc, in 1912, his gallbladder was drained— tlie operaboa of choice at that 
time For the past thirty years he has had subacute attacks of gahbladder cohc upon 
eating too much, especially of fatty foods These attacks have usually been less 
severe than his onginal attacks, mamfestmg tliemselves ns a rather constant dull 
pam confined to the nght upper abdominal quadrant At times the attacks have 
been accompamed by one or two degrees of fever, but no chills, jaimdice or day- 
colored stools 

During the past twenty years I have observed this man with three to four such 
attacks each year As he is thin, it is usually easy to feel his distended gallbladder 
during the attacks Whenever his gallbladder has been distended I have heard fre- 
quent extrasystoles m his heart— usually a ventricular premature contraction ever}’ 
third or foui^ beat These extrasystoles usually persist as long as the gallbladder 
remams distended— anywhere from trventy-four to forty-eight hours As tlie dis- 
tention subsides, the extrasystoles disappear and the pabent begins to feel more 
comfortable When he has been weU, I have always found a regular rhythm m bis 
heart, wiffi no extrasystoles 

In the last two years this pabent has very gradually developed angma pectons 
If be walks too fast, or immediately after a meal or against a cold wmd, a dull sub- 
sternal pam occurs It is so severe as to force him to stop waUong 

This patient’s electrocardiogram has been normal for a man of his 
years, and the tracing has been consistently the same for the last 
fifteen years There is no history that suggests a possible myocardial 
infarct There are many ch'mcal and experimental observations which 
indicate that the extrasystoles in such a patient are produced by the 
stonuh arising in the distended gallbladder The premature contrac- 
tions are a good example of viserocardiac reflexes, m this case, mediated 
through the vagus nerve 

Wh^ part has the diseased gallbladder, which the patient has car- 
ried for thirty-five years, played in brmgmg on the angma pectons in 
these last two years? In the hght of more recent experience (Case 
n) it is probable that if a cholecystectomy had been performed in 
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1912 it would have prevented the development of an angina of effort 
On theoretical grounds at least one of the extrinsic cardiac fetors in 
the production of angina would have been removed, i e , the diseased 
gallbladder 

Case IL-The second patient Is a thin (118 pounds) 22 yew old white woman, 
the mother of a 2 year old baby For the past two years she has complained ot a 
dnll aching pain in the upper light abdominal quadrant The pain has never be« 
acute and has never required medication There is no history suggest!^ arote gall- 
bladder colic. Only a large meal seems to aggravate the pain. During mese past 
years she has also complained of her heart /umping and pounding In her chest one 
was examined by several physicians who told her that her heart boat was irregular 
Tbe Irregular heart action bothered her nmre tha n the abdominal 1^1^ 

On physical cxnmlnation the gallbladder region was found to be snotty tender 
and the heart had frequent extrasyitoles The heart was not enlarged and 
no evidence of organic heart disease. Blood pressure was 118/80 Gamnadder 
visualization showed many stones Upon cholecystectomy the galIbIaddtf^^^^ 
found to be completely buried In adhesiODS between the transverse colon and the 
liver margin. It was large and filled with stones of assorted sixes During first 
postoperative day her cardiac rhythm was perfectly regular and not once during 
the entire postoperative period did I bear any premature contractions, nor were any 
detected during subsequent observations by the honse officers The cholecystectomy 
was performed on February 29 , 1944, and for two years she has been free from any 
irregular heart action. 

It is evident in this case that the cholecystectomy stopped the extra- 
systoles almost immediately Whether it will prevent the later develop- 
ment of angina is of course conjecturaL From a physiologic viewpoint 
it appears that the cholecystectomy removed die source of the s timu h 
for the production of the extrasystoles In the gallbladder-heart reflex, 
Nvith the vagus nerve acting as the mediator, the removal of die gall- 
bladder destroys one source of extracardiac influences which may 
disturb cardiac rhythm 

Just recendy White and his associates in an extensive necropsy sur- 
vey showed that gallbladder disease occurred almost twice as often 
In patients with coronary artery disease as in those with normal coro- 
naiy arteries 

Case m.— This patient, a white woman of 67 years has a history of an^na 
Pectoris of twenty >cai3 standing, with frequent recourse to nltroglycerim "nie 
presence of gallstones was considered a possibility fifteen years ago She also has 
had two tecogiflzed coronary occlusion one attad. seven years ago and the 
attack four yean ago Serial electrocardiograms during these two acute episode 
indicated that myocardial Infarction had occurred. She also has a history of high 
blood pressure of at least twenty years duration. Hecent observations indicate that 
btr blood pressure \*arics bcti\-een 170/90 and 220/104. A younger sister died of 
scute coronary thrombosis. 

During the past twentj years there ha\*e been only two episodes which 
be Interpreted as attacks of acute gallbladder colic. Howe^’e^ the patient has had a 
great deal oF dull aching pnin in tli© upper Tight abdomlDol quadrant and she can- 
**c>t properly digest fatty foods of any Idzrd During the iwst year the substcrnal pain 
on walking has been so severe that frequentlj she has ns^ five to six Mae grain 
tablets of nltroglyceiin under her tongue to r^eve the chest pain. 
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Pasted about the nature of all her mlment and is 
to do anything the doctors recommend m order to avoid her sister's fata A 

of CMg^tive failure was foimd The heart beat was Irregular, with premature 
venta^]^ contractions every eight to ten beats Cholecystectomy was performed 
a she had a very smoo^, uneventful postoperative recovery. On her third post- 
operative day she stated that she had a “hghtness” m her chest which had not been 
pr^ent for twenty years She can now walk a block with little or no substemal pain 
and mtroglycerm is seldom used. 


Cholecystectomy m this pabent has produced the most dramatic 
amehoration of augmal pain J have ever seen I do not think for one 
moment that we have cured her angma pectons, for I am quite sure 
that if she walks too fast, or immediately after a full meal or against 
a cold wind, her angmal pam will return, probably m a severe form 
Gertamly, however, the cholecystectomy has subdued her effort pain 
on waJJong at an ordmary pace which she could not do m conffort 
before her gallbladder was removed Naturally the patient is gratified 
(almost beyond her expectations— and our own, too!) at the unusual 
degree of rehef she has received from the gallbladder operation. 
Although the surgical nsk m a pabent with such a cardiac ba^ground 
IS grave, yet with good teamwork on the part of the mtermst, the 
surgeon and the anesthetist, many pabents with senous cardiac condi- 
faons can be earned through cholecystectomy successfully 
It IS obvious that before operabon, the mtermst must make a 
thorough appraisal of the whole body, with special emphasis on the 
current status of the caidiovascular system If there is any physical evi- 
dence of congesbve heart failure, even of the shghtest degree, elecbve 
surgery should be postponed Intermsts and surgeons who take such 
great nsks will certainly have a high surgical mortahty. Kecendy I 
have heard of two pabents who had a shght degree of congesbve heart 
failure about two months after coronary thrombosis Both pabents 
were operated on for gallstones durmg the heart failure and both 
died early m the postoperabve penod 
Occasionally, of course, the surgeon is justified m nsldng operabon 
in emergency cases even when senous cardiac states exist I know of 
two mstances m which acute appendicitis occurred durmg the third 
week of myocardial mfarcfaon followmg acute coronary thrombosis 
The surgical nsk was great, yet both pabents survived the appendec- 
tomy and went on to recovery from the myocardial mfarction They 
were fortunate, indeed, for the outcome nught very well have been 
death In elecbve cases die surgeon cannot afford to take the nsk 
It is my convicbon that m coronary artery disease and its most 
common climcal manifestafaons, either angma pectons or healed myo- 
cardial mfarcts, associated with chrome gallbladder disease, vnth or 
^thout stones, cholecystectomy should senously be considered, pro- 
vided the pabent's cardiac status warrants the surgical procedure 
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The physician should explain franWy to the patient the true situation, 
pomting out that removal of the gallbladder ivUl not cure his angina, 
but that the anginal pain may be alleviated It should be emphasized 
that we have no accurate means of deter minin g how much of the 
anginal pain Is due to the heart and how much is due to overlappmg 
gaSbladder disease We remove the gallbladder and see how much 
residual angmal pain remains After cholecystectomy one must not be 
too hasty in drawing conclusions as to how much relief the patient 
has obtamed from his angina pectoris Often many months must go 
by before the physician can properly evaluate the result 

Cask IV —This paHent is an obeso 215 pound white man of 46 yean His blood 
pressure has varied between 150/100 and 220/130 since 1944 In March 1944 he 
had a deUnlte anterior myocardial Infarction. During the following year a degree of 
congestive heart faUure was evidenced by basal rSles in both lungs and a moderate 
amount of edema of both legs together writh shortness of breath on waliring bat no 
chest pain. Gastrointestinal x ray studios shmv the scar of an old healed duodenal 
ulcer and a large solitary stone In the gallbladder 

Since the episode of coronary thrombosis In 1944 the patient has had three 
attardrt ol acute epigaslrio pain which required morphine for relief During these 
Btta^ the gallbladder region was definitely tender and there was residual tender- 
ness in the gallbladder for twenty four to thirty six hows after the epigastric pain 
bad subside Both the clinical and laboratory evidence in this case confirm the 
eoexistenco of gallstone disease and coronary thrombosis Hypertension and obesity 
are in the clinical picture abo 

In this case we have so far avoided gallbladder surgery, because 
of the clearcut evidence of congestive heart failure following coronary 
thrombosis The presence of congestive heart faflure, as I have men- 
tioned, definitely coutradicates a surgical approach at this time An 
attempt is being made to build up the cardiac reserve by adequate 
rest, digitalis and coronary vasodilators and the great importance of 
a weight-reduction program is emphasized to the patient If his cardiac 
status definitely improves later and the gallbladder Is stfli causing 
trouble, cholecystectomy may be seriously considered 
I am impressed with the number of patients I see with acute coro- 
nary thrombosis, in whom, at a later date, gallstones are found These 
persons suSer an acute coronary thrombosis with all the usual clinical 
and laboratory evidence of acute myocardial infarction and then, one, 
two or three years later, experience another acute episode of severe 
epigastric pain In such mstnnees, ray first Impression is always that 
we are dealing with another episode of acute coronary occlusion, but 
further study often identifies the subsequent attack ns one of gallstone 
colic Occasionally 1 have seen such conditions progress to acute 
em^ema of the gallbladder After the gallbladder has been permitted 
to “cool off,” cholecj-stectomy has been performed with good results 
In the majority of cases 

In many patients with associated gallbladder and coronary artery 
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disease, the disease of the gallbladder with its stones is a much older 
pathologic process than the coronary thrombosis with its resultant 
myocwdial infarction It is cunous m many of these cases, too, how 
gaUbladder is “silent” Although the stone-beanng 
gallbladder may not be producmg acute coho, the stimuh arising from 
It may be supposed to have some effect on die coronary blood flow 
and me coronary circulation Just how much the diseased gallbladder 
and its stones play m the mimediate precipitation of acute coronary 
thrombosis remains a question 

From the foregomg it is evident that all patients with coronary 
artery disease— i e , angma pectons or coronary thrombosis with myo- 
cardial infarction— should be thoroughly studied, especially by x-rays 
of the gastromtestmal tract and gallbladder, to rule out the possibihty 
of esophageal hiatus hernia, duodenal ulcer and gallstones or non- 
functioning gallbladder As Gilbert emphasizes, esophageal hiatus 
henna is still underdiagnosed It is still true m medicme that we find 
what we look for, and the more one sees of such cases, the more 
strongly he comes to feel that the heart, gallbladder and stomach 
form an mtimate tnad 


EXPERIMENTAL FINDINGS 

During the past three years Dr. S W McArthur and I have been 
studying electrocardiographicaUy the efi^ect on the heart of the dis- 
tended gallbladder m human beings Throughout the operation of 
cholecystectomy the patient is connected with the portable electro- 
cardiograph After the gallbladder is isolated, especially m those cases 
in which a stone is jammed mto the cystic end of the gallbladder, 80 
to 50 cc of normal salt solution is mjected rapidly with a needle and 
syrmge through the fundus of the gallbladder and the effect of the 
distention is recorded on Lead II of the electrocardiogram 

In cases m which the stone is tightly wedged m the cystic end of 
the gallbladder, a high degree of distention is produced In studying 
twenty-five patients so far, we have observed disturbances of rate, 
rhythm and conduction, as recorded m the electrocardiogram Briefly 
stated, the foUowmg changes have been noted (I) Prompt increase 
in heart rate In the great majority of our patients the distention of 
the gallbladder speeds up the heart rate Slowmg of the heart rate, or 
bradycardia, has not been observed m our senes (2) Extr asystoles 
The most common disturbance of rhythm recorded is extrasystoles- 
premature ventricular contractions The extrasystoles occur m the 
maionty of cases and m some patients the premature ventncular con- 
tractions are frequent When the distended gallbladder is reheved by 
suction with a syringe the extrasystoles disappear immediately (3) 
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Prolonged auriculooentricular conduction time (increased P-R inter- 
val) occurs fairly frequently A shortened P-R interval has been seen 
m some patients and occasionally the P wave may disappear enhrely 
Complete heart block was produced in one case and ventricular tachy- 
cardia of short duration ivas observed in one patient To has been 
depressed to the isoelectnc level in many Instances, but complete in- 
version of To has not been seen In our control tracings taken during 



I® — "Wlilto man, aged 73 Hirtoiy of goUbladdeT colic for ten yeaix. Electro- 
taken Jnst before gallbladder -was completely distended during 


e third plane of anesthesia before any surgery svas done, we have 
very little disturbance of heart rhythm 
fhff observations so far indicate that it is Impossible to predict what 
'vulhappen in the electrocardiogram after distention of the human 
gllbladder There is no specific reaction or pattern that is character- 
ise of gallbladder distention. In some Instances distinct and rapid 
i^hanges occur iinmedlatel> after distention of the gallbladder with 
normal salt solution, in others, httle or none. 
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In all experimentation, and certainly in biologic experimentation, 
we should attempt to set up our experimental conditions to mimic 
nature as closely as possible For example, distention of the human 
gallbladder occurs in both physiologic and pathologic states and dis- 
tention of a hollow viscus like the gallbladder is usually an adequate 
test stimulus. Certainly traction, cuttmg, pmchmg, thermal and elec- 
trical stimulation do not occur m the human bemg m the natural 
course of events 



• 

V ^ 7 fl -Electrocardiogram at height of distention Patient was a thin 

.t CTQiiTiladder could easily he palpated Tracing shows increased heart 
runs of paroxysmal auricular tachycardia and some depres- 
sion of amphtude of the T waves 

The reaction m the human heart as recorded by the electrocMio- 

Srdistention of the gallbladder may be a vagus effect In the 
graph after ^ste^on 

expOTmen gallbladder has been well established 

f irTS cSlson, Luckha^dt and Ivy When both vagi are sec- 
by the work ot ^on, ^ expenmentd 

^^al^o^tor^appens the heart when tire gallbladder rs sad- 

denly distended 
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Fig. 17 —'Rracliig made two days after cholecyitectomy, ahov.dng retura to a normal 
pattern for a man of 73 years 


SUMMARY 

1 Gallbladder disease and coronary artery disease (lo., angina 
pectoris and acute coronary thrombosis) are frequently associated^ 
Disturbances in cardiac rhythm frequently accompany gallstones 
2L In properly selected cases, cholecystectomy frequency restores 
regular heart rhythm and at least ameliorates anginal pain 
3 In experimental distention of the human gallbladder as recorded 
by die electrocardiograph we have observed changes in heart rate, 
disturbances in rhythm and conduction and some alteration of the 
T wave 

CONCLUSION 

Many of the fundamental problems in the gallbladder-beart rela- 
tionship are still unsettled, and additional studies by detailed clinical 
observation, necropsy and experimental methods are needed The op 
eration of cholecystectomy in the human being affords an opportunit)' 
to maVe important physiologic observations The individual practi- 
tioner can learn and add to our knowledge by careful observation 
and study of their patients ^vith associated gallbladder and heart dis- 
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we should remember that m nature probably nothmg^s 

2 an?.f r, ® 7ft btolo^cal phenomena the vanablas are nj! 

and if oiw explanation of any process is simple, it nrobablv is 
not accurate. Our task as practitioners of medicme, 
h^an beings both in health and disease, obviously is not a ^simple 
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THE ELECTROCARDIOGRAM IN AXIS SEDTT AND 
HEART STRAIN 


L. N. Katz, M D , F^CT ® anp W Weinstein, M D.f 

For many years we have been dissatisfied \vith the use of the term 
“axis deviation,” smce deviation in the direction of the QRS complex 
may occur m a number of different circumstances It may be a normal 
event when the heart is shifted m its position because of the patient’s 
habitus It is produced by hypertrophy of the heart, by displacement 
of the heart, by block \vithin the ventncles and by recent and old 
myocardial infarction The distinction between these several circum- 
stances cannot be derived from the deviation of QRS alone For this 
purpose recourse must be made to the phases of QRS present m the 
several leads, to the final part of the ventricular complex, the S-T-T 
complex (which consists of the S-T junction, S-T segment and T wave) 
and to the appearance of the chest leads provided several of them are 
taken, viz., CF2, CF4 and CF5 This information is then integrated 

with the clmical findings. , , , i j 

It IS our beh'ef that too much emphasis has been placed on tue 
vector analysis of QRS -m the hmb leads m attempting to diagnose 
heart strain We have found it a time-consummg procedure whic* 
does not repay the electrocardiographer for the information ob^ed 
With increasmg expenence the importance of the various sp^^c pat- 
terns in the electrocardiogram is becommg widely recognized.^ In our 
department such specific pattems have been employed m the 
of^ shift and heart stram s- 3 . ^ -nus is based on the appearance oi 
flip plectrocardiogram in the three standard leads and the three chest 
leads mentioned Siove The value and accuracy of these two pattems 
been subjected to cntical analysis ^vith necropsy control over a 
nenod of years These studies have revealed the value of cnten 
Shhshed for the diagnosis of these two pattems « 

recogmtion of the electrocardiographic m^^ations of heart 
this method to be utilized as a valuable supplement to 
Samtoanon It serves to help mdieate that a stress 
physi^ md defimte heart strain or that it has already re- 

heart strain In fact, the electrocardiographic evid ^ 

ttease HoipM Prafasional 
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often antedates other evidence This specificity Is very Important In 
the evaluation of the dinical course of hypertension, acquired valvular 
lesions, coronary artery disease, coarctation of the aorta and other 
congenital malformations, emphysema and bronchial asthma, to men- 
tion a fevi' The presence of heart strain, of course, is evidence of a 
more advanced state of heart disease, 1 e , a later period in the natural 
history of the disease 

The term “ans shift" is used to denote a normal alteration in the 
QKS direction due to a normal variabon in the heart’s position Heart 
strain denotes abnormalities m the electrocardiogram due to strain 
(and consequent ventricular hypertrophy) of the right, left or both 
hearts The term "heart strain" is preferr^ to that of “ventricular pre- 
ponderance" because (1) It carries with it the idea that the heart 
muscle is strained to the point where there is abnormal alteration in 
the electrical record. (2) It connotates a dynamic concept in contrast 
with a purely static and anatomic one ( 3 ) It suggests that other fac- 
tors besides hypertrophy may contribute to the electrocardiographic 
contour without denying that hypertrophy Is the primary factor In- 
volved. 

In this discussion alterahons in the direction of QRS associated with 
recent myocardial infarction, recent massive pulmonary embolism, or 
those found with block within the ventricles will not be considered, 
ns such QHS alterations can be caused by these conditions per se and 
are therefore an integral part of these patterns 

AXIS SHUT 

heft Axis Shift —Left ans shift normally occurs when the cardiac 
aper is rotated to the left and upward, i e , a "squat" heart In the 
adult population about 20 per cent of all records ivill show left nne 
shift Abnormal condibons which displace the heart to the right and 
at the same time cause a rotation of the heart on its long aits in a 
clodavise direcUon when vieived from its base may result In left ads 
diift This may also occur during ocute dilation of the left ventricle ns 
in acute heart failure with similar rotation of the heart on its long ads 
Thus, left ads shift may occur In abnormal as well as normal hearts. 
In fact it may ho the only change noted in known cases of left heart 
strain In children left axis shift is rarely a normal finding, the 
imuiger the child the more significant is the Inversion of QRS in lead 3 
as an indication of abnormality 

The criteria for diagnosing left ads shift are shown In Figure 18 
The QRS duration is nlwa)^ normal (less than Oil of a second), the 
S T-T segment Is normal in appearance in the limb leads and the only 
unusual findings are a small upright QRS in load 3 which is less than 
2 mm , or an cquiphasic or inverted QRS in this lend with a deep 
S rvas'e, or the presence in lead 3 only of a deep Q wave between 
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from its base may result In right axis shift This may also occur durmg 
acute dilatation of the right ventricle as m acute right heart failure 
or foUoivmg a major pulmonary embolus The presence of right axis 
shift, although it is a normal variant in the electrocardiogram, may 
be produced by pathological conditions. 

The criteria for the diagnosis of right axis shift are shown m Figure 
19 The QHS duration is normal (less than 0 11 second) The S-T-T 
segment is normal in the limb leads and the QRS in leads S and 3 is 
also normaL Only m lead 1 are there significant changes in the QRS 
complex. The QRS m this lead may be small and upnght, less than 
2 mm , or equlphasic with a deep S wave In this condition the chest 
leads are normal although a deep S wave may occur in CFo Thus, 
the diagnosis depends upon the isolated find in gs of QRS changes in 
lead 1 The differentiation of nght axis shift from a fiill-bloivn rl^t 
heart strain is not difficult but some confusion may arise m less ad- 
vanced stages of right heart strain It should be recalled that on occa- 
sion a right axis shift may be the residue of an old anterior wall 
mfarct but usually other stigmata will be present to onent the in- 
terpreter 

HEART STRAIN 

Left Heart Strain —Left heart strain occurs when the strain and 
ventncular hypertrophy is predominantly in the left heart The condi- 
tions which commonly lead to left heart stram are primarily hyper- 
tension, coronary artery disease, aortic valve regurgitation, aortic sten- 
osis, pure and marled mitral valve regurgitation, and coarctabon of 
the aorta The fact that these condibons lead to left heart strain does 
not imply that every time they are diagnosed clinically the paUent has 
significant left heart strain. It is one of the merits of electrocardiog- 
raphy that it helps to determme the development and progress of 
strain in the presence of these causes 

Four types of patterns, the first, second, mixed and concordant types, 
are encountered in left heart strain They are based on the appearance 
of the limb leads The chest leads in all forms are similar In all types, 
the QRS is of normal duration. 

In the first type (Fig 20) the changes are confined m the Umb 
leads to the QRS in leads 2 and 3 QRS is normal m lead 1 but is tall 
and the S T-T in all the limb leads is normal in appearance In lead 3, 
QRS is mainly or almost entirely inverted with a deep S wave. In 
lead 2, QRS is cidier upnght and small (less than 2 mm ), equlphasic 
with a deep S or mainly or almost entirely inverted svlth a deep S 
In the second type (Fig. 21) the QRS in lead 3 is similar to that 
seen in left axis shift except that the QRS is neither upri^t, nor has it a 
deep Q, in short, QRS is equiphasic or inverted -with a deep S Fur- 
Uicrmore, QRS in leads 1 and 2 is normal aldiough QRS m lead 1 is 
apt to bo tali The chief abnormality is in the S-T-T of leads 1 and 2 
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LHS 


type 2 AND MIXED 



LEAD 1 


LEAD 2 

Fig 21 


LEAD 3 


— — 

Fig 20 -Diagram of QRST appearance of limb leads m first type of left heart 

stram (After Katz et al ) ® 

Fig 21 —Diagram of QRST appearance of limb leads m second and mixed types 
of left heart stram ( After Katz et al )5 



Fig. 22 Fig 23 

p (T 22 —Diagram of QRST appearance of limb leads m concordant type of left 
heart strain ( After Katz et al )® 

p cr 23 —Diagram of QRST appearance of chest leads CF2, CF4 and CFb m normal 
(N), left (LHS) and right (RHS) heart strain (After Katz 
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or in lead 1 alone This is what we have called the inverted S-T-T of 
heart strain, in it the S-T junction is abnormally depressed and so is 
the S-T segment which is bowed up and followed by an mverted 
asymmetrical T A similar S-T-T configurabon may be present m 
lead 2, In lead 3, the S-T-T may be the mirror image of that described 
for lead 1 

In the mixed type (Fig 21) there is a combination of the QBS 
changes seen m the first type and the S-T-T changes seen in the second 
type The concordant type (Fig 22) occurs m about 15 per cent of 
cases of left heart stram In this type the S-T-T configurabon in leads 1 
and 2 resemble that seen in the second type but the QRS is not in- 
verted in any hmb lead It is upright in all of them. 

Recent experience has been convmcdng that left heart strain may be 
more clearly revealed by analysis of the chest leads such as we employ 
than by the limb leads * In fact, the chest leads may actually show 
conclusive evidence when the hmb leads are equivocal The tJassical 
changes are shown m Figure 23 (LHS) They consist of the contrast 
mg appearance of lead CFn and CFu In CFo, the QRS is entirely or 
almost enhrely inverted with an absent or abnormally small R, and 
® 1' Is elevated, often abnormally, and T is upright and tall In CFa, 
the QRS is upright and tall with the S-T-T segment resemblmg that 
1° 1®0<1 1 m the second type, viz,, S-T is depressed and bowed up 
sod T is Inverted and asymmetrical In CF^ (or the apex lead) the 
changes are variable, CF4 may resemble CFj or CFu, may be inter- 
mediate or may bo normal 

*^0 first type of heart strain should be differentiated from left axis 
shift Ordinarily this is not diflBcuIt if the chest leads show the char- 
acterises diagnostic for heart strain Where the chest leads are equlv- 
the differential diagnosis may be influenced by the clinical find- 

The first type of left heart strain should not be diagnosed when there 
a small upright QRS m lead I When such a smdJ upright QRS in 
associated with a deep S wave in leads 2 and 3, three condi- 
should be thought of (1) a combined strain of both hearts with 
? , ^ dominant— so-called combined heart strain^ (2) a change 
tne potion of the heart, or (3) the residue of an old anterior ^vall 
differenbatlon between these three conditions is not easy 
htort entirely on whether or not the chest leads show a left 

n Piiftem, stigmata of an old anterior wall infarct or a normal con- 
OTL This small Rj with deep S- and Sa should not be consid- 
equlvalrat to the first type of left heart strain 
tiated mixed types of left heart strain are readily differen 

sembl ^ronary patterns, which thej on occasion supciiclally re- 
in hfMirf difference in the configuration of the S-T-T segments 
strain the S-T devlnbon is in the same direction as the devi 
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ter^ i ^ asymmetacaL In the coronary pat- 

^ the h-T deviation is m a direction opposite to that of T, and the 
1 wave IS symmetrical peaked and has rounded shoulders Unfor- 
tunately, when these patterns of S-T-T are not full-blown, difiBculties 
wim inteipretabon may arise Such intermediate S-T-T configurations 
m heart stram are not only difficult to distmguish from coronary S-T-T 
patterns but from those shoivmg mtermeffiate digitalis effects and 
those of nonspecific ongin men the S-T-T configuration is not defi- 
mte, recourse must be had to the chest leads. These may often assist 
m the differenhaboD 

It should be emphasized that unlike left axis shift, m no mstance 
of uncomphcated left heart stram will a deep Q wave be seen m any 
of the limb or the three chest leads descnbed above 


Right Heart Strain.— Right heart stram occurs when the stram and 
ventncular hypertrophy is predommantly m the nght heart The com- 
mon clmical conditions which may lead to nght heart strain are mitral 
stenosis, chrome cor pulmonale whether due to chest deformities, 
emphysema or other pulmonary disease associated with pulmonary 
artenal hypertension, and congemtal heart disease especially when 
associated with pulmonary atresia or stenosis, mterauncular septal 
defects or ovem^g of the aorta As m left heart stram, nght heart 
stram may appear electrocardiographically before it is revealed by 
any other method of examination In fact, the clmical distmction can 
be made on this basis between pulmonary disease and chest deformi- 
ties, on the one hand, and the chrome cor pulmonale which they 
may produce, on the other For similar reasons a distmcbon should be 
made between acousfac valve deformities and congemtal lesions and 
those which are dynamically sufficiently severe to have led to nght 
heart stram. The presence of nght heart stram is evidence of a more 
advanced state of the disease 

The pattern seen m nght heart stram m the hmb leads is illustrated 
in Figure 24 The QRS duration is normal, less than 0 11 of a second 
A diagnostic combmation which per se mdicates nght heart stram is 
the occurrence of an mverted QRS m lead 1 with a deep S wave, 
which IS associated with a QRS m lead 2 that is tiny and upright, that 
is equiphasic with a deep S wave, or that is mainly mverted with a 
deep S wave QRS in lead 3 is upnght and tail and sometimes a 
small Qs and, less commonly, a deep Qs occurs This diagnose is 
fortified when the mverted heart stram S-T-T pattern is seen m lead 
3 or m leads 2 and 3 Less full-blmvn forms of the S-T-T pattern do 
occur m leads 2 and 3 but are found less often and hence are less 
valuable m the diagnosis of nght heart stram than the S-T-T pattern 

IS m left heart stram ^ t t i / 

The chest leads m nght heart stram are occasionally helpnil (s^ 
f^g 23 RHS) Two types of changes are encountered The first is the 



ELECTHOCABDIOCRAM IN AXIS SHIFT AND HEART STRAIN 179 


appearance of the inverted form of heart strain S-T-T in CFj Since 
normally the S-T may be elevated as much as 2 5 mm , the S-T 
depression m CF 2 is less commonly seen m right heart stram than is 
T miersion m this lead In the younger age group of adults and in 
children, care must be taken not to consider the normal T mversion 
m CFo as evidence of right heart stram The second form of change 
found m the chest leads is far more important and may be considered 
pathognomomc. Normally the E wave mcreases m height when shift- 
mg the chest electrode from the left border of the sternum to the left 
antenor anUary line, at the same time the S wave becomes smaller 
Thus the ratio R/S, that is, the height of R divided by the height of 
S, becomes larger as the electrode is moved laterally When the 
R/S in CFj IS smaller than the R/S in CFj, that is, the R/S ratio 
Is the reverse of normal, then this is clear evidence of right heart 


LEAD 1 LEAD Z LEAD 3 



Fig. 24.^Diagrain of QRST appearance of limb leads In right heart strain, (After 
hatr et oi)® 

strain • Unfortunately this combmation of the reversal of the R/S 
ratio is not encountered too often More often it wdl be found that 
QRS in the chest leads is mainlj or almost entirely inverted with deep 
S ivaves Occasionally QRS in CF 2 may be upright, W shaped or 
polyphasic at the same tune the QRS is deeply inverted In CFb 
O f added help in the diagnosis of right heart stram is the configura- 
tion of the P wave The presence of a P-mltraJc or a P-pulmonale pat- 
tern favors the diagnosis of right he.irt strain m a record which might 
^envise be caRed right axis shift. The P-mitrale is found classicaUy 
in cases of rheumatic mitral stenosis and consists of broad notched P 
siTives in the Rmb leads The P-pulmonale is found characteristically 
m cases of chronic cor pulmonale and consists of narrow and 
non-notched P waves which are small in lead 1, tall and peaked m leads 
2 and 3 and inverted in the chest leads Auricular fibrillation and 
utter carry the same connotation as the P patterns mentioned above 
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“ asymmetncal In the coronaiy pat- 
tern the S-T deviation is m a direction opposite to that of T, and the 
I wave IS symmetrical, peaked and has rounded shoulders Unfor- 
tunately, when these patterns of S-T-T are not full-blown, difficulties 
wia interpretation may arise Such mtermediate S-T-T configurations 
in heart strain are not only difficult to distinguish from coronary S-T-T 
patterns- but from those showing intermediate digitalis effects and 
those of nonspecific ongm When the S-T-T configuration is not defi- 
nite, recourse must be had to the chest leads These may often assist 
m the differentiation 

It should be emphasized that unlike left axis shift, in no instance 
of uncomphcated left heart stram will a deep Q wave be seen m any 
of the limb or the three chest leads descnbed above 


Right Heart Strain.— Right heart stram occurs when the stram and 
ventricular hypertrophy is predommantly m the nght heart The com- 
mon clinical conditions which may lead to nght heart strain are mitral 
stenosis, chrome cor pulmonale whether due to chest deformities, 
emphysema or other pulmonary disease associated with pulmonary 
artenal hypertension, and congemtal heart disease especially when 
associated with pulmonary atresia or stenosis, mterauncular septal 
defects or ovemdmg of the aorta As m left heart stram, n^t heart 
stram may appear electrocardiographically before it is revealed by 
any other method of exammation In fact, the clmical distmction can 
be made on this basis between pulmonary disease and chest deformi- 
ties, on the one hand, and the chrome cor pulmonale which they 
may produce, on the other For similar reasons a distmction should be 
made between acoustic valve deformities and congemtal lesions and 
those which are dynamically sufficiently severe to have led to nght 
heart stram The presence of nght heart stram is evidence of a more 
advanced state of the disease 

The pattern seen m nght heart stram m the hmb leads is illustrated 
in Figure 24 The QRS duration is normal, less than 0 11 of a second 
A diagnostic combmation which per se mdicates n^t heart stram is 
the occurrence of an mverted QRS m lead 1 with a deep S wave, 
which is associated with a QRS m lead 2 that is tmy and upnght, that 
is equiphasic ivith a deep S wave, or that is mainly mverted with a 
deep S wave QRS m lead 3 is upnght and tall and sometimes a 
small Qs and, less commonly, a deep Q-j occurs This diagnosis is 
fortified when the mverted heart stram S-T-T pattern is seen in lead 
3 or in leads 2 and 3 Less full-blown forms of the S-T-T pattern do 
occur in leads 2 and 3 but are found less often and hence are less 
valuable in the diagnosis of right heart strain than the S-T-T pattern 

js in left heart stram _ ,, t c. w 

The chest leads m nght heart stram are occasionally helpful (see 
Fig 23, RHS ) Two types of changes are encountered The first is the 
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appearance of the inverted form of heart strain S-T-T in CFj Since 
normally the S-T may be elevated as much as 2 5 mm., the S-T 
depression in CFo is less commonly seen in right heart strain than is 
T imersion m this lead In the jounger age group of adults and m 
children, care must be tahen not to consider the normal T inversion 
m CF; as evidence of right heart stram The second form of change 
found m the chest leads is far more important and may be considered 
pathognomonic. Normally the R wave mcreases m height when shift- 
ing the chest electrode from the left border of the sternum to the left 
anterior axillary hne, at the some time the S wave becomes smaller 
Thus the ratio R/S, that is, the hei^t of R divided by the height of 
S, becomes larger as the electrode is moved laterally MTien the 
R/S m CFs is smaller than the R/S in CFo, that is, the R/S ratio 
is the reverse of normal, then this is clear evidence of right heart 


LEAD 1 LCA6 t LEAD 3 



24.— Diagram of QRST oppcoiaaco of limb leads in right heart strain. (After 
fvnts ct b1 )" 

Strain * Unfortunately this combination of the reversal of the R/S 
ratio is not encountered too often More often it will be found that 
QRS in the chest leads is mainly or almost entirely Inverted with deep 
S ivas’es Occasionally QRS in CF^ may be upright, W shaped or 
Pol^hasic at the same time the QRS is deeply Inverted m CFj 
Of added help in the diagnosis of nght heart stram is the configura- 
uon of the P was’e The presence of a P-mltralc or a P-putmonale pat- 
tern favors the diagnosis of right heart strain m a recoid which might 
othemdse be called right axis shift The P-mitrale is found classically 
n cases of rheumatic mitral stenosis and consists of broad notched P 
'^ves in the hmb loads The P-pulmonale is found characteristically 
m cases of chronic cor pulmonale and consists of narrow and 
non notched P waves which arc small in lead 1, tall and pealed in leads 
2 and 3 and im-erted in the chest leads Auricular fibrillation and 
nutter carry the same connotation as the P patterns mentioned above. 
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T^e implication is that the P patterns and the Ebnllabon or flutter 
ot the auncles evidence of auncular damage and therefore, pre- 
smnabiy, the changes which might otherwise be called nght axis 
shift are indicative of nght heart strain. 

T^e difFerential diagnosis of nght heart stram when the pattern is 
full-blown IS as easy as that of left heart stram Many times, however, 
doubt may remam m the differenbabon from extreme n^t axis shift' 
We have been undergomg a considerable revision m our ideas about 
the diagnosis of nght heart stram and are at present demandmg much 
more evidence than formerly before makmg this diagnosis m the 
electrocardiogram 

Combined Heart Stram.— Combmed heart stram occurs when the 
stram and ventncular hypertrophy is marked but not defimtely pre- 
dommant m either heart Since the most frequent cause of nght heart 
stram is left heart stram, the incidence of combmed heart stram is 
higher than might be appreciated Until recently it has been assumed 
that when heart stram is present m both the nght and left hearts, 
the electrocardiogram will manifest one or other of these patterns 
Recently it has become clear that often features of nght heart strain 
will be combmed m a smgle record with features of left heart stram 
This is the basis of the concept of combined heart stram It is as impor- 
tant as the recogmtion of the special S-T-T patterns encountered in 
heart stram m our concept of heart stram These considerations place 
the electrocardgiogram on a far more ubhtanan plane than the over- 
concentrabon so prevalent m the past and sbll widely pracfaced at 
the present tune in emphasrang only the vector analysis of the QRS 
complex m the diagnosis of heart sbam The presentation of these 
vanebes of combmed heart stram is too complex and requires more 
space than is at our disposal m this report The reader is referred to 
previous pubhcabons from tbs department for details®-'^ 

CONCLUDING REMARKS 

In this presentabon we have attempted to depict the manner of 
approach wbch we have practiced m studymg the configmabon of 
the elecbocardiogram So much has been written on the coronary 
contour that there has been a tendency to consider tbs whenever 
abnormahbes m the electrocardiograpbc pattern are encountered 
Tbs has led to an improper ubhzabon of the electrocardiogram for 
one of its really valuable purposes, namely, the recogmtion of strain 
upon the heart Tbs has been abetted by the concentration upon 
OTS direction regardless of cause as exemplified by the wideqiread 
utilization of the term “axis deviation” Tbs concentration upon vector 
analysis of the QRS complex, with failure to consider adequately the 
contour of the S-T-T segment and to evaluate the appearance of be 
chest leads, has been responsible for the lack of utilization of the 
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electrocardiogram m determining the presence, location and degree 
of heart strain m patients 

It was the dissaUsfacfaon with the traditional method of approach 
that led us to study the appearance of the ventncular complex m the 
SIX leads which we employ, to evolve spedflc patterns for the various 
types of heart strain and to distinguish them from normal displacements 
of the heart and from other conditions which can be recognized m the 
e^trocardiogram which, incidentally, alter the direction of QRS 
These patterns which we have described in this commumcation have 
been checked against the climcal course, and the x-ray configurabon, 
and have been compared with necropsy findings We have found 
them remarkably accurate and of practical value, provided that these 
patterns are called only when the combmabon of findmgs are definite 
and clear 

The only hazard with this approach to elecbocardlographic evalua- 
bon is the temptation to describe an elecbocardiogram as showing a 
defimte pattern when the findmgs ore not complete. This is especially 
prone to be the cose when the record is read by the umnibated, by the 
overzealous and by the clinician who looks m the electrocardiogram 
mr corroboration of a clinical hunch The electrocardiogram should 
be read objectively and mdepeudently of the rest of the examination 
u i« value is to be utilized to the full Only after judgment has been 
iiiaae m this way should it be integrated with the other clinical find- 
mgs and the interpretation revle\ved 
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SOME PROBLEMS EV THE DIAGNOSIS OF CHRONIC 

BRUCELLOSIS 

C Wesley Eisele, M D , FA C P.® 

Chronic brucellosis has been called a dreary and deceptive disease ^ 
The clinical picture frequently is characterized by a multiphcity of 
vague and shifting complaints, so that, often as not, the patient is stig- 
matized as a psychoneurotic One author^ has listed 150 symptoms and 
manifestations observed in patients vnth chrome brucellosis Locahzmg 
infections have been described for virtually every organ and system 
m the body. Osiers -well-known aphonsm, “Know ye syphilis in all 
Its manifestations and relations and all thmgs chmeal be added 
unto you,” could readily be said of brucellosis. 

It frequently has been said that the diagnosis of a disease is easy 
once the possibdity of its presence occurs to the physician Would 
that this were true of brucellosisl There are no pa^ognomomc signs 
or symptoms of the chrome disease Add to this the fact that we have 
no completely rehable and satisfactory laboratory procedure for its 
detection, and one need not wonder why there is so much confusion 
surroundmg its diagnosis The disease not only is frequently over- 
looked, but the opposite error is at tunes comnutted— overenthusiasm 
] parting the unwary mto makmg the diagnosis too readily on the basis 
of inadequate data Other important diseases may thereby be over- 
looked It has been said that no other disease is Imovvn m which the 
diagnosis requires a saner clmical judgment,® and the abihty of the 
best of physicians may be taxed 

Defimte catena are not estabhshed for the diagnosis of brucellosis, 
except for the isolation of the causative orgamsm from the blood or 
other tissues Unfortunately, this is seldom possible m chrome infec- 
tions Sound diagnosis, therefore, must be based upon an mvesbgabon 
and correlabon of many aspects of the case, and upon a well-balanced 
evaluabon of the entire chnical picture. It is a mistake to lean too 
hea-vily on laboratory procedures, and parbcularly upon any one test 
A ready knowledge of the hmitafaons, the sources of error, and the 
vahd mterpretations of the vanous tests employed is essenbal The 
considerabons of importance m amvmg at a diagnosis of chrome 
brucellosis are presented m Table 1 

From the Department of Medicme, School of Medicme, Umversity of Chicago 

“ Associate Professor of Medidne and Secretary of the Department, University 
of Chicago School of Medicine 
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TABLEl —FACTORS TO CONSIDER IN THE DIAGNOSIS OP CHRONIC 
BRUCELLOSIS 

L Symploiru and cllnicid couue 
n. Phyrical ligna 
in Epldemlolt^ 

IV Laboratoiy procedures 

A Tests specific for bnicellosii 

1 Isolation of brucella from the patient by culture and/or animal innocu 
ladon 
a Blood 

(11 Venous blood 

(2) Arterial blood after splenic contraction by epinapbrine 
b Lymph nodes 

(1) Biopsy 

(2) Aspiration 

c. Sternal marrow aspiration 
i Surgical specimens 
0 Urine 
f Feces 

g Other bt>dy excretions In suitable cases 

2. The agglutination test 

3 The opsonocytophagio test (opsonic Index) 

4. Intradermol tests 
B General tests which may bo of value 

1 Blood counts (especially leulcocyte and differentia] counts) 

2 Erythrocyte sedirnentation rate 

SYilPTOSIS AND CUNICAL COUBSE 
In a discussion of chronic brucellosis, consideration must also be 
given the acute form of the disease, for in a malady which runs such 
a vanable course, both as to severity and duration, no sharp division 
ensts between the acute and chronic phases SpinJ.* divides his cases 
entirely on the basis of duration and more or less arbitrarily defines 
brucellosis as chronic if the patient has manifestabons of the disease 
for three months or longer Many physicians consider severity of symp- 
toms ns important as the durabon in classifying the infecbon At times 
a patient with an initially severe illness marked by high fever, sweats 
and prostration subsequently develops a persistent debilitating lUness, 
lasting for months or years On occasion, the reverse situahon may 
be true However, the great majority of the chronically IE patients 
do not recall a preceding acute Illness, nor do they expenence severe 
exacerbations Simpson® has estimated that less than 10 per cent of 
the patients with chronic brucellosis have experienced a previous 
acute febrile illness compatible with a diagnosis of the acute disease 
Acute brucellosis usually presents a chmcnl picture suggestive 
enougli to u-irrant a provisional diagnosis ivithout the aid of the 
laboratory, and usually it is as readily diagnosed as most acute febrile 
illnesses After a prodromal period, often prolonged, there may be an 
insidious onset, or n sharp chill may initiate a stormy period marked 
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by repeated rigors, high fever often reaching 103° to 105° F. m the 
evening but becoming normal or subnormal m the morning, drenchmg 
sweats, extreme prostrabon, occipital headache, mtense backache, 
generalized muscle and jomt pams, anorexia, waght loss, and abdomi- 
nal pain which may simulate a surgical abdomen Insomnia, restless- 
ness and a coarse tremor frequently accompany the fever. It is m this 


stage of the disease that brucella orgamsms can usually be cultured 
from the blood if persistent efforts are made. 

Chrome brucellosis presents quite a different situabon. Without 
pathognomomc symptoms, often without any physical signs, with a 
remarkably great variety and diversity of marufestabons, and fre- 
quently with eqmvocal laboratory tests, the physician may be hard 
put to make a defimte diagnosis even after a prolonged study with 
full use of all laboratory facihbes He may be unable to find objeefave 
evidence to establish the diagnosis, but neither can he say that the 
pabent does not have the disease It is natural enough under such 
circumstances that on the one hand some physicians are skepbeal of 
the whole problem of chrome brucellosis and entertam doubts as to 
Its widespread prevalence, while on the other hand the enthusiast 
diagnoses and treats as bruceUosis every vague complainer that comes 

into his ofiBce 1 r n r 

Although scores of symptoms may be present, the following featm^ 

are most wmmonly encountered A mulbphcity of obscure and shift- 
mg complaints is a disbnguishmg mark, and m this respect the resem- 
wLce to the psychoneuroses is conspicuous If any one symptom can 
be said to occur with regulanty, it is fabgue Fatigue and weatoess, 
although present at rest, are most troublesome when attempts are 
S to perform even a shght amount of work of the hghtest sort 
everFastmg wearmess may be the only complamt, and one some- 
^ fl degree of malingermg for the secondary gams Many 

T"" iWabent Sy states that he^ust does not feel weU and can 
T"' * to^er eS?anabon Persistent low backache may be a most 

and no objective signs can be found to explain 
’^^’f^ScSssilTFf mdefinite aches and pains m the muscles, jomts. 

i ^ ^.d ne^es may plague the sufferer Low grade fever is present, 

bones md ^ again it may be absent for long 

pe True i are mfrequenl u. 
peno^ while oth s^P P sensations even in warm 

tie eharaeler of 

"f ™llv a funchonal ongm. may at trnies become 

which usuahy ^ ‘ Anorena with 

severe ' “ * j^^jt constant Constipation is the nJe, 

:: rcor;l dSeTtd d“d ^ bn.es he is imtable, rest- 
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less, and apprehensive, and he weeps at slight or no provocation 
Insomnia may become habitual Tremors, especially of the lips, may 
be present Headaches may be most annoying and persistent 
Although the sufferer may be a chronic invalid, partially or totally 
mcapacitated for months or years at a time, many patients carry low 
grade mfections and experience but little difficulty for long p^ods 
They lead productive lives interrupted by occasional bouts of fever 
and symptoms of a few days or weeks duration Seldom, however, 
does the victim appear to be in robust health 

Cask L—G F , a 40 year old man, a caii>enter, was seen in the Orthopedic 
Cllnlo on April 3, 1045 complaining of a ponistent low back pain of fifteen months 
dnrallon. The onset occurred a few days after a minor injury suffered when he 
backed info a port while in a rtooplng poslttom Roentgenograms made on Decem- 
ber 30, 1043 showed a fracture of the coccyx, subsequent films on Mandi 30, 1044 
indicated healing with a good nnfnn^ Nevertheless, pain In the lower lumbar region 
continued p ei s l s ten Uy thereafter At no time was it very severe nor did it interfere 
materially with his work. Physical examination was noncontiibutory and the routine 
blood counts, urinalysis and serology were Dormal. The f-xnmintng physician 
recorded his impression as follows Normal healthy male with fimctional bowel 
distress background and knari. for exaggerating small, unimportant symptoms.** 

A brucella agglutinin survey ^va8 then b^g made on discarded Wasseimann 
sera. His test was positive in a dilution of 1 500 (the highest titer of the method 
used) 

Reexamination in the Medical Qlnio with this finding in mind provided the fol 
lowing additional infotmatioa. In December 1044 (one year after the onset of back 
pain) be suffered an attack of “flu" which confin^ him to bed for about a wecL 
He had fmer and "adied all ovfer ** Aside this and his persistent low grade 
backache he felt that be bad been in good health for many years Ho denied any 
other fmer, or any sweats or chilb For several years, however he had noted chilly 
»«nsaUons on going outdoors He denied any imnsual fatigue or weakness. He slept 
well and he declared that he was not nervous except for a “nervous stomach** 
which had been present for yean His appetita was good, and he did not suffer from 
constipation, headache, cough or rheumatism. 

Physical examination was not remarkable except for some questionable general- 
fted abdominal tendemess and for smoU shotty lymph nodes palpable bilaterally in 
ihe epUiochlear axiliaiy and inguinal regions. 

At the second visit on April 24, 1945 a blood culture was made which was posi- 
d^for Br abortus Another culture on Kfay 17, 1945 was also posith*e. Ho was 
l^n treated with sulfamcrazino for twenty two da>*s the blood levels ranging from 
/ ^ ^ ^ Thereafter, aH bloc^ cultures have remained rteiilo 

teight times during the ensuing hvelve months) The backache, ho%\‘ever, persisted 
*or an^er two months and thereafter It has been present Intermittently 

Other pertinent laboratory examinations were as follows: Ten agglutination 
csts ranged from as high as 1 2560 In May 1945 to 1 IGO one year later Several 
cpsonocjtophaglc tests showed on infection picture with slight to roodemte phago- 
PT^®™huiting This test gradually improved so that, one year later, it indl 
^ fairly good immune response (80 per cent marked phagocytosis) Seven 
sedimentation rates were completely normal, ranging from 2 to 5 mm 
f ) Eleven Icukomie counts during the years observation ranged 

2900 to 7550 per cu rmn., only three counts being as high as 5000 A relative 
^Ph^'ioris was observed on smrral occasions 

This patient had li\cd In suburban Chicago all of his life and ho regularly 
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“ a rural area or worked on a farm or 
Ae meat-pa^g industry Several tunes a year he went on hunting and fishmc 
^ September, 1945 (three months before the onset of iJ 
backache) while on a hunting tap m South Dakota, he drank raw milk at a farm 
where several of the mws were ^ck, one of them dying the foUowmg day. Five of 
his compamons who also drank the milk have remamed well 


Comment -Although suffering from undoubted chrome brucellosis, 
proved by two positive blood cultures, this man expenenced relatively 
httle mconvemence Except for the one-week attack of “flu,” which 
likely was an acute exacerbation of the brucellosis, he had worked at 
bs trade steadily His persistent low grade and nonmcapacitatmg back- 
ache was his only real complaint On direct questionmg, he repeatedly 
disclaimed any of the symptoms commonly associated with this infec- 
tion In addition to the positive blood cultures, the acbvity of his 
infection was reflected m the strongly positive agglutmation tests and 
the opsomc mdices showmg an infection picture The marked change 
toward immumty which both of these tests showed dunng the follow- 
mg year further mdicate the activity of the disease at the tune of his 
mitial examination. 


Chrome locahaang brucellosis may occur m conjunction with the 
generalized illness or mdependently Localization has long been recog- 
nized as a charactenstic of brucella infections m animals, so it is not 
surpnsmg to find its counterpart m the human Lymph nodes are 
a favonte site When the penpheral nodes are mvolved, the organism 
may be cultured from a biopsy or aspiration of the node, thereby 
providing a positive diagnosis in what may be an otherwise difficult 
case Almost any organ of the body may be the site of a localized 
infection Brucella have been recovered from tonsils, sinuses, alveolar 
abscesses, bones, jomts, bursae, the spleen, the hver, die gallbladder, 
the colon, pleural effusions, ovarian cysts, uterme discharges and 
prostabc flmd Orchibs, masbbs, cysbbs, nephnbs, merungoencepha- 
hbs, uveibs and a vanety of cutaneous lesions have been attnbuted 


Ocular brucellosis is bemg more frequently recognized and probably 
accounts for a small proporbon of that large group of infecbous eye 
lesions of undetermmed ebology Woods and Guyton® mvesbgated 
200 pabents with endogenous uveibs and classified fifteen as "prob- 
ably” due to brucellosis Krause® has seen ten cases of anterior or 
nostenor uveibs attnbuted to brucellosis Green'^ and Burky and 
^-workers® have also considered ocular brucellosis to be a frequently 


unrecognized disease , v j 

Osteomyehbs both with and without arthnbs has been desenbed 
m many bones The vertebral bodies, parbcularly m the lumbar 
region are one of the commonest sites and here it may closely simulate 
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Potts disease in many respects Psoas abscess formation may follow 
I have observed two patients with spondylitis probably due to 
brucellosis 

Case n —A* a forty-alght year old white woman, was first seen here on 
February 17, 1944 She recall^ tliat three years before, she had suffered intense 
fatigue, profuse night sweats, a 2J0 pound weight loss, and afternoon fe\'er to 
100* F This had followed a vacation on a relative s farm In Michigan where she 
drank raw milk These symptoms contlnncd for nine months, during the latter fart 



(■ (Case H, A. G ) —Brucellosis of the lumbar verfehrae The third lumbar 

totall y collap sed, with lesser involvement of the fourth lumbar Large arrow indi- 
hi one of the Uhial boue grafts but functionalI> the spine was wcH 
five small arrows anterior to the spine indicate a soft tissue swelling 
L“®«*ppeared posloperatively The possibility of psoas abscess was considered 
1 , 1 remained statioiiar> for sixteen months and probably resulted from a 
Stag of toft tissues compensating for the collapsed vertebra. 

^ which i^od she had received intradennal brucella vncone thempj Thereafter 
ck»M^ rcatb ely free from symptoms except for recurrent skin lesions on the legs 
in® erythema nodosum Recurrent coroeal ulcers also appeared dur- 

^ Getober and December 1943 she again suffered febrile illnesses 
sharp (hills and marked by fevTT persisting eighteen da>*s in October 
Tu-.- ^ *hiys in December Fatigue, night sweats nausea vomiting and nervuos- 
^ “‘hicks 

to Emu-- again in May 1944 at which time she was admitted 
fell Vn} ^ episode her fever persisted for seven weeks and finally 

die first three weeks it reached dally peaks of 104 to 106 F 
V oecoming nonnal <jr subnormal In the mornings Frequent chills drench- 
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mg sweats, extreme prostration, backache, headache, nausea and vonuting were 
promment symptoms The spleen was questionably enlarged The agglutimn bter 
dmng this penod vaned behveen 1 640 and 1 1280 and the opsomc mdex was 
characteristic of infecbon Many venous blood cultures were made but no organ- 
isms were recovered She was extremely sensitive to the brucellergm slan test 
Acute symptoms subsided gradually, but durmg the ensmng year she contmued to 
be an mvahd ivith numerous complamts 

Pam m the lumbosacral region eventually became her major symptom and it 
became so severe that she was readnutted to the hospital on March 4, 1945 
Roentgenograms of the lumbosacral region made previously (March, 1944) had 
shown a normal spme New films m March, 1945 revealed grossly destruchve 
lesions of portions of the bodies of the fourth and fifth lumbar vertebrae The 
appearance was typical of that seen in tuberculosis of the ^me but chest films, 
pyelograms and tuberculm skm tests disclosed no evidence suggesting the presence 
of an acid-fast infecbon The temperature record remamed essentially normal dur- 
mg this hospitahzabon Brucella agglutimn faters were 1 320 and the opsomc index 
showed a moderate immumty With the pabent at bed rest m the hospital the back 
pam contmued to be mtolerable, serial x-rays showed some progression of the 
lesion, and a gibbus appeared On April 18, 1945 a spmal fusion operabon was per- 
formed using bbial bone grafts 

Surgical recovery was imeventful and roentgenologic progression of the lesion 
ceased (Fig 25), but the pabent remamed in the hospital for another six months, 
afebrile and objecbvely domg well but complammg of many things, chiefly of un- 
bearable pam m the back and the lower extremibes She constantly demanded 
sedabves and analgesics No matenal cause for the seventy of her symptoms could 
be found m spite of a persistent search She msisted that she was imable to get out 
of bed and refused to make senous attempts to walk, despite strong encouragement 
and repeated offers of help Because she habitually lay on her side with the knees 
drawn up, notwithstandmg frequent admombons to he straight, flexure contrac- 
tures developed m the hips an knees Little improvement coidd be noted following 
the administrahon of daily physiotherapy, mcludmg mductotherm, massage, warm 
pool, and walkmg traimng In October, 1945 she was discharged to the care of a 
relative, still essenbally a bedndden mvahd 

The pabent was not seen agam until May, 1946, at which time she was again 
admitted to the hospital m much the same condition as at the time of discharge 
seven months before Daily physiotherapy durmg this three-month hospitahzabon 
produced considerable improvement. The conbachues were largely eradicated, she 
muld agam stand fauly erect, and she began to walk with the aid of crutches She 
also swam and floated m the -warm pool Her pam and general complaints largely 

physicians who saw her durmg the penod following her spmal fusion 
onerabon expressed the opmion that large elements of hystena and perhaps of 
mahngermg were present, but a Minnesota Mulbphaslc Personahty Inventoiy done 
T ilv 9* 1946 showed no gross abnormahty The hystena score of 63 was the highert 
one^obtamed for any of the schedules This test, however, was made after much 
general improvement had taken place 

PHYSICAL SIGNS 

Physical signs m chronic brucellosis usually are notable for their 
absence, and m the majonty of patients, no signs attributable to 
infection can be demonstrated Enlargement of the spleen can be 
detected m but a few patients Enlargement of lymph nodes occurs 
somewhat oftener Abdommal tenderness is also worthy of menbon 
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Localizing infections with their appropriate signs should be sought 
during the complete physical examination which, of course, should be 
given to every patient suspected of having the disease 

EPIDESnOLOCY 

An evaluation of the possibilities and probabihties of a patient hav- 
ing had an opportunity to acquire a brucella infection should be a 
part of the investigation of every suspected case. This presupposes 
some knowledge of how the disease is spread. The use of raw milk 
products from infected herds and direct contact with infected animals 

TABLE 2.~EPIDEMIOLOCY OF HUMAN BRUCELLOSIS 
L Anlmflls to man through dairy products (gastrointeatina] portal) 

A- Unpastcurized products 
1 Kilik 
2. Cream 

3 Buttermilk 

4 Butter 

5 Cheese 

0 Ice cream 

B Improperly pasteurized products 
IL Animals to man by direct contact (cutaneons portal?) 

A. Animals that harbor infection 

1 Cows 
2. Swine 

3 Goats 

4 Sheep 

5 Horses 

6 Dogs 

7 Fowls 

B Occupational groups affected 
1 Fanners 
2. Dairymen 

3 Slaughter home wodras 

4 Veterinarians 

IlL Infections In laboralory ^\*orkerT 

evidenco of their important In 

natural tmnsmteicm of the dls^o 
A Mon to man 
B Mother t milk 
G Insects 
D Water 
E, Sparrows 


n^unt for the groat majority of cases Table 2 summarizes the cpi 
cleraiology of human brucellosis 

acquired from the use of unpnstcurized dairy products 
probabj) surpass numerically those acquired by all other routes Quito 
inturally the incidence of the disease is higlier in rural regions Tho 
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City dweUer however, is not exempt even though his city has the 
^and^d miUc ordinance recommended by the Umted States Pubhc 
HeaJth Service and 100 per cent pasteurization of milk is enforced. 
In some cities where only pasteurized milk is legal, bootleg milk sta- 
tions or jug stations” operate just outside the corporate hmits and thus 
outside the junsdicbon of city health officials » Such milk rarely is 
pasteurized and frequently comes from farms of such unsamtary con- 
dition that their product is not acceptable for sale m the city The 
week-end m the country and the fishmg or huntmg tnp account for 
many of the infections in the urban population Whereas enhghtened 
people refuse to touch raw imlk, they may forget about the hazards 
of raw cream m their coffee, or may overlook the questionable source 
of ice cream Raw cream may be a particularly hazardous product 
because the fat globules carry up the orgamsms when they rise to the 
surface.^® Infections have also been traced to unpasteunzed cheese, 
both native and imported 

Studies on the viabdity of brucella mdicate that ice cream^^ made 
from naturally mfected rrulk and stored at 32° F may harbor viable 
organisms after thirty days. When butter was moculated with Br 
abortus and stored at 464° F, orgamsms remamed viable for 142 
days.^® Roquefort cheese has harbored live Br abortus for two 
months ^ 

Unfortunately, many mumcipahties do not have ordmances requir- 
mg pasteunzabon and much raw nulk is sbll sold even m fairly large 
cibes The hazards of unpasteunzed miffc may be appreciated when 
we consider that Graham and Torrey^^ isolated brucella from 50 per 
cent of sixty-two raw milk samples taken from milk depot vats of 
pooled milk m twenty-eight widely scattered Illmois counbes Pas- 
teunzabon as employed in five different types of pasteurizers effec- 
tively destroyed brucella m thirty-one samples of milk collected from 
the same sources Defects m pasteunzabon eqmpment or technic 
might readily fail to kiU all brucella, for the difference between the 
bme and temperature requirements to kill some strams and that used 
m pasteunzabon pracbce is not great^^ 

Infecbons transmitted directly from animals to man by direct con- 
tact are of importance m certam occupabonal groups, notably farmers, 
danymen, slaughter-house workers and vetennanans When brucel- 
losis IS suspected m farmers or dairymen, specific mquiry should be 
made concemmg the results of Bang’s tests as well as the occunence 
of susnicious symptoms m then herds If a herd has not been Bangs 
tested steps to this Cnd should be mibated The fact that a pabent 
works for a meat-packmg firm may be of shght significance, for he may 
be an office worker with httle or no exposure Inquiry should be made 
as to the specific nature of his work and espeaally as to the amount 
of contact with animals or with fresh-lolled meat 
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In this country animal bruceUosls is most important m cows and 
swme, but In some areas sheep are becommg more commonly impli- 
cated. Although the mfecbon does occur m horses (fistula of the 
withers or poll evil),*® *' and dogs,*® these sources are relatively 
unimportant m human contagion Fowls are readily infected experi- 
mentally and a lew naturally-occurring epidermcs m chickens have 
been reported,*® but it is unlikely that widespread infection exists in 
domestic fowls 

Transmission from man to man has never been demonstrated, but 
some patients are known to excrete brucella m urme or feces for long 
periods There is no reason why those giving nursing care to such 
patients may not become Infected unless precautions are observed 
Mastitis may occur in chronic brucellosis and it is conceivable that 
m rare ins t ances a mother might infect her nursmg infant, but it would 
seem that flie situation would seldom arise m which breast feedmg 
should be contraindicated. 

Brucella Infection has been transmitted experimentally by mos- 
quitoes and bitmg files, and monkeys have been infected by inhaling 
dust containmg Br melitensis*® No epidemiological data exist indl 
eating that these methods are of importance in the natural transmission 
of the disease, 

LABORATORY PHOCEDORES 

Teals Specific for Brncellosis,— The details of the technical pro- 
cedures for the various laboratory tests have been adequately presented 
elsewhere and svill not be discussed here 
1 halation of the causative organism from the patient is the only 
absolute means for the diagnosis of brucellosis Unfortunately this 
positive solution is seldom possible durmg the chronic phase of the 
infection, but adequate attempts should never be neglected 

^Suitable media, inch aa tiyplow broth and a 10 per cent carbon dioxide atmos- 
pbero iboold be employed Repeated aHempta sbonld bo made to culture tbe 
mt^nlsm from the venous blood and In obstinate cases tbe organism may occa 
nonally be grown from arterial blood dmwn fi\e to fifteen minutes after splenic 
contraction by tbe subcutaneous injection of epinephrine Culture of sternal marrow 
aspirations Is a simple technic by which It may be possible to Isolote the organism 
some instances IVhen suitable lymph nodes are available culture and/or animal 
r 1 °** material obtained by biopsy or aspiration should bo done The 
amt> of lymph node culture is limit^ by the fact that most of tbe chronically ill 
°c not have freshly hyperplastic peripheral nodes In those In which 
o^rPM^nopathy is present, the nodes ore often fibrosed and relatively inactive In 
•as[^ed cases, surgical speciraens of all sorts such as gallbladders appendices 
em'ilj' omrian cysts ganglia and sinus discharges should be bactciiologically 
-.jf whenever they arc available. Organisms base been recovered from urine 
end feces in selected cases 

hmecZ/a agf^utination test is probably the most widely used 
o all diagnostic methods, and rightly so The question frequently is 
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^Vhat constitutes a clinically significant agglutinin titer?” A 
defin^ numencal answer cannot be safely given Many consider a 
bter of 1 80 in tbe presence of characterisbc symptoms to be presump- 
tive evidence for brucellosis, but one must hasten to add that so many 
exceptions will arise, both above and below this dilution, that tbe 
figure really is of very httle pracfacal help Interpretabon of the test 
in terms of active infection may be very difficult mdeed, and one 
must take stock of a number of established facts 


(a) A not inconsiderable number of pabents with proven brucellosis develop 
httle or no agglutimn response throughout the course of then illness This is espe- 
cially true of the chronic mfecfaons Huddleson*’^ reported that in 100 pabents with 
brucellosis due to Br abortus, twenty-nme had negabve agglubnabon tests Taylor 
and associates'^ in France found that of 442 pabents with posibve blood cultures 
(95 per cent Br mehtensis, 5 per cent Br abortus), thirty-nine, or 9 per cent, had 
agglubnins in faters less than 1 80 Castaneda and associates^® found that of 100 
pabents with posibve blood cultures, twelve had negabve ag^utinabon tests 
Brucella abortus, which is more commonly seen in the United States, is considered 
a much poorer stimulator of agglubnins than Br mehtensis, which accounted for 95 
per cent of the cases in both Taylor s and Castaneda’s senes 

(b) A posibve agglubnabon test does not necessarily mean acbve mfecbon 
This is sometimes true, even when the test is posibve m high dilubons I have 
observed a fifty-nine year old Italian man who has repeatedly had a brucella agglu- 
bnbn bter of 1 5000 donng the past two years The ongmal test was performed 
dunng a roubne brucella agglutinm survey made on Wassermann sera, and this 
man’s serology was done as part of a pre-employment exanunabon He consistently 
demes any and all symptoms and he insists ttiat he has never had a sick day m his 
life He states that dunng the forty-three years he has hved m the United States, 
he has taken only two bottles of medicme— miBc of magnesia— and he didn’t need 
them He works dady at hard manual labor and boasts of his physical vigor No 
significant physical signs have been demonstrated and several blood cultures have 
been stenle The opsonocytophagic test has sho^vn a marked immune response on 


several occasions 

Parker Dooley^® m 1932 presented a revealmg report on the significance of 
agglubnm bters m tbe blood of 263 boys hvmg at a boardmg school where raw milk 
from a brucella-infected herd had been consumed The study was begun after bvo 
of the students des'eloped acute brucellosis Of the 263 boys eicamined 41 per cent 
developed agglubmns m bters rangmg from 1 40 to 1 12,000 Fifteen boys had 
bters of 1 320 or higher With the exception of the two ongmal cases, none of the 
boys showed any chmcal manifestabons of acbve infecbon 

(c) In general, the higher the bter the greater is the likelihood that it is asso- 

aated with acbve mfecbon , , , c 

(d) An agglubnabon test which is posibve m a low bter early in the course or 
the disease and which becomes progressively higher in subsequent tests speaks 

sbongly for acbve infecrtion , j t 

(e) It has been reported®^ and frequently stated that sensibve individuals 
may develop moderate agglubnm faters following brucella skin tests svith both 
vac^es and brucellergen, regardless of whether the test is posibve or negabve 
Our own experience does not confirm this in regard to brucellergen, but it is wise 
to defer skm tests unbl all other tests are completed 

(f) Brucella agglubnins which have been present m the past may reappem as 
the result of a subsequent febrile illness, such as pneumonia or typhoid fever This 
nnnsoeciBc reappearance of agglubmns is called an anamnesbc reacbon 

(g) In our laboratory^ as well as in others^ a sigmEcant divergence has been 
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noted In brucella agglutiain titers of the same serum when tested with different 
antigens. To study the extent of such variations, sera were collected from twenty- 
two Individuals known to have moderate titeis Portions of eacih serum were sent to 
five otha laboratoitea (two private clinical lahosatories, two public health labota- 
lories, anil one veterinary laboratory) and each serum ^vas also tested in our own 
laboratory ^vith eleven different commercial agglutination antigens Both the slow 
test tube and the rapid slide methods were used. In every one of the t%venty-two 
serum spidmens great variations in titeix were reported from the five laboratories 
as well as with the various antigens With the exception of three sera* all were 
recorded os negative by one or more laborolories, eleven being called negative two 
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Fig £6.— A case of "probable" dunnic brucellosis. Variations in titer of the 
brucella agglutination test performed on portions of the same serum with various 
commercial antigens and in different Inbomlorlct 

or more times Of the nineteen sera thus declared negQti\'e on one or more occa- 
sions, thirteen were elsewhere reported to be ixwitivu In dilations ns high os 1:320 
and 1 040 Figure 26 presents a typical example of the fluctuations observed in 
one serum, 

(fi) Following the standard tr\’tvdo5o cholera >’acdnation* such as employed 
by the Army and Na\-> about 90 per cent of the IndiWduab so treated develop 
brucella agglutinins, often In lllen as high ns li320 or 1:640 ** The opsonic index 
nUo becomes strongly po3ld\r « This has been shown to be due to an H antigen 
common to the two organisms « In some Individuals liters persist for many months 
and possibb ma> rcappoir as an anamnestic response MllHons of \‘etcTans have 
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be^ vaccmated for ^olera during their imhtary service, and one can expect that 
turtner ^nfeion iviJJ thus be mtroduced into the chnical interpretation of this test 
1 known that tidarenua may occasionally but not always 

stunulate brucella agglutmins, but the bter does not become high and is consid- 
erably lower than that developed for Pasteurella tularense 

3 The opsonocytophagic test or opsonic index is much less widely 
used than other tests for brucellosis, first because the procedure 
requires a precise techmc mvolving the use of a smooth strain of hving, 
virulent organisms and second, because controversy contmues as to 
the vahdity and mterpretation of the test 

The opsomc index is not suitable for a screening method We have never found 
it to show appreciable phagocytosis m any individual with a completely negative 
agglutination test As the name imphes, this test measures the abihty of the serum 
to stimulate the blood phagocytes to mgest hvmg, virulent brucella organisms 
Absence of phagocytosis mdicates a nomnfected, suscepbble status whereas marked 
phagocytosis ( 60 to 100 per cent of the phagocytes containing forty or more organ- 
isms each) denotes an immune status Intermediary tests suggest that either active 
infection is present or a former iihmune status is dechmng We have found that 
when the test is performed carefully with precise techmc and with frequent check- 
mg with knovm posihve and negative control bloods, and when one does not 
attempt to mterpret the test too closely, valuable informabon of two sorts may be 
obtamed First, it is a useful aid m decidmg whether posibve agglubnation tests 
or skm tests mdicate a present acbve infecbon or an immunity due to past contact 
with the organism Second, when done serially m an acbvely infected subject, the 
opsomc mdex assists m foUowmg the progress of the disease Because of the tech- 
mcal difficulbes it would seem that this test would not be pracbcal or reliable for 
use m the occasional case only 

4 Intradermal skm tests probably run a close second to the agglu- 
tmation test m frequency of apphcation, but they provide relatively 
httle useful information and are commonly misused Spink* calls the 
mtradermal test “the most abused diagnostic procedure” The test 
may be performed by mjectmg mtradermally smtable amounts either 
of a nucleoprotem such as brucellergen, or of a bacterial vaccme Kel- 
ler testmg seventy-six mdividuals known to have been allergic to 
brucella protem two years previously, found that tests made simul- 
taneously with brucellergen and vaccme gave an almost identic^ 
number of positive results Angle^® m similar simultaneous tests found 
a somewhat greater number of positive reactors with vaccme than with 
brucellergen Both authors, as well as others, have noted occasional 
cases m which tissue necrosis followed the mtradermal vaccme but 
this has not been observed with brucellergen, therefore makmg 
the more desirable antigen The test should be read at forty^ght 
hours Erythema which often appears early but fades before forty- 
pieht hours have elapsed should not be regarded as a positive reading, 
a mistake not infrequently made Edema of at least 0 5 cm diameter 
persistmg at least forty-eight hours after the injection is the minimal 
requirement for a positive skm test 
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IntcjpreteUon of the slda test should bo quite analogous to that of the taborculln 
test In tuberculosis A positive reaction simply means exposure to bmcella protein 
either currently or in the recent or remote past. The exposure may represent past 
or present eUnieiil Infection or repeated subclinical contact 'vilh brucella. It Is con- 
ceivable that a posltlvo sUn test might follow the repeated Ingestion of pasteurized 
milV containing exceptionally largo numbers of killed organisms No correlation 
exists between the degree of reaction and either the presence or the severity of 
actlvo infection. As with the agglutination test, the skin test may remain negative 
throughout the course of an infection with bacteremia,*® but this occurrence is not 
frequent Largo segments of the population have been reported to have positive 
skin tests Spink a^ his assodatcs* skin-tested 633 consccutivo patients, largely 
from rural areas, who attended the Medical Out-Patient CUnlo of the Univenity 
of Minnesota Hospitals Positive tests were obtained in 104, or 19 5 per cent Of 
the poslUvo reactors 95 per cent lived on a farm or rural area or consumed raw 
mtlk. Anglo and coworken** tested 7122 school children In Kansas City, Kansas 
PosWvo reactions were found in 9 per cent of the entire group As Is the case rvltb 
the tuberculin test. Increasing percentages of posltivo sldn reactions were observed 
in successive ago groups Of the posltlvo reactors, 80 per cent consumed raw milk. 


General Laboratory Teals Whicli May Aid in the Diagnosis of 
Brucellosis —1 Blood counts A moderate hypochromic anemia may 
occur in chrome brucellosis, but it is not characteristic and more often 
the bemo^obin and erythrocyte count remain qmte normal 
Leukopenia with a relabve lymphocytosis is frequently observed in 
brucellosis, especially in the acute phase, but normal counts or even 
moderate leukocytosis occur somevviiat more often and 

Guerrero’'’ studied the leukocyte picture m 888 random cases of 
brucellosis Nearly a third of the cases showed moderate lenlqpemas 
with significant reduction of the polymorphonuclear leukocytes. Abcnt 
one-fifth of the cases exhibited a moderate leukocytosis Monzer 
Huddleson’* observed ten cases of acute brucellosis on tb* I&sd t£ 
Malta. In four, the total leukocyte count was below 4BOO end 
one had a count greater than 5000 “Pathologic lympbtryl-s" o- ‘hz'i 
mature lymphocytes’ resembling those seen m aetto 
nucleosis were observed in 40 per cent of then- cases 
2 no ciythrocyte sedimentation rate may remain nw— 1 
out the course of brucenosis. although 
are more commo^y seen. This is one of to- fe- 
which normtd s^entation rates are obser.sd, 
rcnco should lead one to consider the 
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inadequate or misinterpreted data All aspects of the entire clmical 
picture must be mvestigated and evaluated Although the laboratory 
may be most useful, seldom does it provide the whole answer Even 
after prolonged study, the diagnosis often must remain "probable” 
brucellosis. In this disease laboratory data are especially apt to be mis- 
construed unless there is full recogmtion of the limitations, sources 
of error, and vahd mterpretations of the tests used. 
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SUBACUTE AND ACUTE DISSEMINATED LUPUS 
ERYTHEMATODES 

Stephen Rothman, M D ® and Zachary Felsher, B,S , M D.f 

The term “lup^ erythematodes^f is a misnomer^ and is only histon- 
c^y justifiable This poor name probably will not be changed until 
the causafave agent of this disease is discovered Accordmg to the 
ongmal concept of Cazenave, who corned the name m 1851, it meant 
that the disease is an eiythematous form of voracious “lupus” which 
m turn later proved to be a form of cutaneous tuberculosis It is 
interesting to follow m the literature up to the past decade of this 
century the somefames franfac efforts to prove the tuberculous ebology 
of this disease One has the impression that often the dnving force 
behmd these attempts was the impressive name “lupus ” In any case, 
all the “evidence” presented m favor of the tuberc^ous ebology has 
proved to be erroneous, and today the great majonty of mvesfagators 
agree that lupus eiythematodes is a disease enbty havmg no connec- 
faon whatsoever with the tubercle bacillus 
The chronic form of this disease was ably discussed m this pubhca- 
faon by A W Sblhans in 1942,^ the present report deals with the sub- 
acute and acute forms only Chrome forms differ m many respects 
from subacute and acute forms The chrome forms have charactensbc 
cutaneous and mucous membrane lesions with specific features which 
are lackmg m most of the more acute cases Chrome cases have httle, 
if any, systemic signs, their prognosis is generally favorable and they 
are amenable to therapy as contrasted to the subacute and acute cases 
m which the systemic ^sease dommates the picture and which m the 
great majonty of cases end fatally Yet there can be httle doubt that 
these different forms represent just different courses of the same dis- 
ease The followmg observabons are suggesbve for their identity 

’’Professor of Dermatology and Head of the Seebon, University of Chicago 
School of Medicine 

t instructor of Dermatology, University of Chicago, School of Medicine 
f “Eiythematodes" is the correct form for this adjective, eiythema (gembve 
erythematos) bemg a Greek -word, and " des" being the Greek ending for 
forming adjeefaves from nouns “Erythematosus” is half Greek and half Latin and 
‘lupus erythematosis” is grammafacal nonsense 

§ Some dermatologists, followmg the trend in nomenclature to replace an ad- 
lecbvated noun by the more or less characteristic adjective alone, suggested the 
name "Eiy^ematodes " Better names were suggested m the past Unnas teim 
“Ulerythema centnfugum," for mstance, mdicated a centrifugally spreading eryui- 
ema with subsequent scar formabon, which is a good and short characterization 
of the cutaneous lesions in the chrome forms 
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1 Chronic lupus erythematodes may suddenly assume a subacute or 
acute course with fatal outcome^ particularly under the influence of 
provocative or precipitating factors This is relatively uncommon in 
the chrome discoid form with mveterated plaques but rather common 
in the chrome disseminate form and in cases with chronic lesions 
which are not folly developed but present only sharply clrcumscnted 
disks of dusky erythema and edema (so-called “erythema perstans ) 

2 In subacute lupus erythematodes the more persistent lesions often 
become clinically indistinguishable from lesions of the chronic form 
This is particularly true of the lesions of the mucous membranes of 
the mouth 

3 Most histologic features are identical m all forms From skin 
specimens the microscopic diagnosis of lupus erythematodes can easil) 
be made m typical cases, but often it is impossible to say whether the 
lesion is from a chronic or a subacute or acute case 

4 In aH forms ultraviolet hght has an intensely prosocabve efiect 
Often the disease becomes manifest following sun exposure, or the 
disease aheady present exacerbates or even takes a fatal turn when the ' 
patient exposes himself to the sun A similar but less obvious provoca- 
tion is exerted by intense cold, wmd and by heat m all forms 

5 In subacute and acute lupus erythematodes a most constant and 
characteristic laboratory sign is leukopenia In chronic cases the white 
count tends to bo at the lower border of normal values and on pro- 
vocation, particularly by treatment xvith heav>' metals, e^y becomes 
subnormal 

SYMPTOJIATOLOCI OF SUBACUTE DISSEMINATED LUPUS 
ERYTHEMATODES 

The onset is gradual and the symptoms such os tiredness, weakness, 
loss of appetite. Joint pain and muscle pain are rather vague m the 
beginning. The seriousness of the condition is usually realized only 
after several weeks when the temperature is found to be above normal, 
or a substantial loss m weight becomes evident or when cutaneous 
manifestations suddenly appear 

The most characteristic cutaneous lesion is the butterfly-shaped 
erythema of the face, consisting of pale to vivid red and more or 
less edematous wcll-clrcumscribed patches on both cheeks connected 
with each other across the nose. Bluish or purplish red patches around 
the nails and on the palmar surface of the fingers with a few fine 
telangiectases within the patches are another frequent and character- 
istic sign Vivid red or bluish red edematous lesions can appear anv- 
whcrc tliough with a definite predilection for uncos ered parU of the 
bod), particular!) the face, neck hands and forearms The individual 
lesions ma) gross and be more Inflamed m the pcrjphcr)' than in the 
center Adherent scales are sometimes present but the characteristic 



Fig 27 —Generalized eruption in subacute lupus erythematodes with grouped 

inflammatory papules 
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follicular homy plugs of chronic lesions can hardly ever be seen. The 
extent and density of the lesions are subject to \^de variations The 
degree of inflammation also is greatly variable For instance, the edema 
of the butterfly erythema is at times hardly recognizable, and at 
other times so intense that the whole face appears swollen and dis- 
figured as in erysipelas The inflammatory process may reach the 
stages of vesicle and bulla formation, particularly on the edges of 
erjdhematous-edematous patches After rupture of the blisters, erosions 



Fig 2S -Subacute hipu* eiythematodej with loroo feotorej of the chitmio dbcold 

fonn, 

and crusts form The vascular damage may lead to development of 
hemorrhagic lesions, pctochiao os well os large suIEurionx 
The duration of slnglo elements shows great variety Even In the 
same patient and at the same time some patches fade rapidly and do 
not leas'C any trace, others persist for weeks or months and heal rvith 
p^cntallon which again rvi^U stay for a long time More persistent 
lesions display scaling, dilated folUcular pores and telangicctwes reti- 
raenting transitions to the chronic discoid form Hon ever, sub’ac^ 
lesions do not hem with atroph) 
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The mucous membranes are often involved "Silvering” of tlie ver- 
nulion border of the hps and blmsh-white demarcated patches sur- 
rounded by vivid erythematous halos on the buccal mucous mem- 
branes across the closure hne of the teeth may be identical m their 
ciinical appearance with the lesions seen m the chrome form However, 
in subacute cases the mouth lesions have more tendency to formation 
of painful erosions and edematous swelhng Involvement of the tongue, 
nasal mucous membranes, larynx and external female gemtaha has 
been reported. 



Fig 30 — Circular infiltrated lesion with raised crusted edges m subacute lupus 

erythematodes 

One of the most constant signs is fever The subacute course is 
characterized by fever between 100° and 102° F. wth httle diurnal 
vanabon Bed rest lowers the average temperature but does not bnng 

it to normal „ , , i 

Joint pain, usually without swelhng and with no roentgenologic 

evidence of inflammabon is a frequent occurrence Sometunes, how- 
ever, penarbcular edema and/or mdurabon are associated with jomt 
pam’ and may result m shght hmitation of mobon, parbcularly of the 
small lomts They mvolve smgle jomts or several jomts at once, and 
migrabon from one group of joints to another is often encountered 
Joint pam is often associated with muscular pam Both can be so 
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intense that they disturb the patients m their sleep and make lying in 
certain positions highly uncomfortable Tenderness of muscles can be 
the predominant symptom. 

Unfuiry findings indicate inflamniatory processes in the kidneys 
Albumin is commonly 1 plus or 2 plus, and red cells are found m 
varying amounts m the sediment Usually their number is not great, 
but if a persistent search is made red cells are always found. Great 
variation in the number of red cells is rather characteristic. All urinary 
changes are rei'ersible for a long bme, and regardless how long they 
last and how severe they are, urinary retention with aisotemic signs 
does not develop except occasionally in the end stage of the disease 
Hypertension is rarely present When the renal lesion is smtably severe 
and prolonged, a nephrotic syndrome may be manifest and may even 
be the presentmg picture 

Involvement m the serous membranes is characteristic. Pleural or 
pencardial effusion may be among the first mamfestatlous or may 
appear later m the course The fluid is a serofibnnous exudate with 
low leukocyte content Diffuse abdormnal pam is attributable to 
pentoneal involvement which provokes nausea and vomitmg. Surgical 
exploration m such cases has had catastrophic consequences A poly- 
serositis of some degree is usually found at autopsy althou^ the 
chmcal picture may Indicate fe^ver signs to be present 

In a high percentage of the cases a gross endocarditis is found at 
autops> Clinical symptoms may be entirely wanthig or may have led 
to a false diagnosis of rheumatic heart disease A soft systolic murmur 
is m itself not diagnostic of endocarditis, it can be the result of fever 
and anemia There are no characteristic murmurs Likeivise, other 
cardiac, x ray or cardfographic findmgs are not pathognomomc since 
there is no direct impairment of valve function Heart failure is rare 
Of diagnostic importance is the occurrence of whiteK:entered petechiae, 
the presence of sterile blood cultures and absence of definite evidence 
of valvular lesions 

Lung IncolDcment, clinically a patchy to confluent pneumonia 
(sometimes hemorrhagic), is uWlly complicated by secondary' invad- 
ing organisms Otherwise, this pneumonia, like all the other manifesta- 
tions, has its characterishc pathobistological features 
Enlargement of the lymph nodes, ivitb some tenderness, Is quite 
common, mainly in the neck, but Uiis is not an outstandmg sign. The 
enlarged nodes are tender but do not suppurate Enlargement of the 
spleen has often been reported 

Enlargement of the liver may or may not be present Li\er func- 
tions may bo impaired to ditlcrenl degrees The patient may become 
jaundiced at any lime and reco\-er from it after greatly varying time 
periods Like the disc.asc of tho Iddncy the disease of Hie liver may he 
rcsersiblc for a long time 
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Complications due to central nervous system involvement are not 

pTasrt onfo^ T pardSlTracSte 

pHases In one of our cases death was preceded by a lone penod of 

faon^rldnm mitabibtyfc^onenta- 

tion random tiAutcl^gs and tremor, simulatmg that of a Parkinsoman 

syndronie Epilep^orm seizures have been reported Sudden blind- 

n^s IS due to either central nervous system mvolvement or to local 

reto^ changes More often retmal alterations can be observed 

ophthalmoscopically when there are no visual disturbances Exudates, 




Fig 31 —Acute lupus erythematodes with edema of the face and famt hutterfly 

erythema 

hemorrhages and edema occur m the absence of hypertension Most 
patients m the subacute and even more m the acute phases are rest- 
less, apprehensive and conscious of the seventy of the condition even 
though symptoms are few We have heard from many patients that 
they knew &ey would die and it was always hard, if not impossible, 
to reassure them 

Among the laboratory signs, m addition to the urmary^ changes, 
leukopenia is by far the most constant and most pathognomomc single 
sign, particularly with regard to the differentiation of ffie disease from 
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rheumatic fever If the fever Is not high, the count is practically always 
below 5000 In case of severe febrile comphcations due to secondary 
infections an expected degree of leulcocytosis may develop, but the 
values drop conspicuously to subnormal levels as soon as such com- 
phcations are overcome Counts as low as 1500 are not rare but such 
extreme low values are mostly transitory, bed rest and rational man- 
agement are followed by a rise to from 3000 to 4500 In contrast to 
primary agranulocytosis, there is no progressive decrease in the num- 
ber of polymorphonuclears as the disease progresses towards the end 
Persistent leul^enla in periods of hl^ fever, however, indicates a 
poor prognosis 

Anemia of the secondary tjpe is common and can be severe. The 
sedimentation rate Is markedly increased. 

As constant as leukopenia is the disturbance in composition of 
plasma proteiris There Is a decrease m albumin and Increase m glo- 
bulin with an Inverted A/G ratio The electrophoretic analysis of 
plasma proteins reveals a marked decrease in ribumm and a pro- 
nounced increase in the gamma globulm fraction In our material the 
earliest change is the decrease in the albumin frachon In the more 
advanced cases this is accompanied by a relative increase in the 
gamma globuUn fraction, while in the acute cases there is also an 
elevahon of the alpha globuUn. 

In a hi^ percentage of cases one or the other of the serologic reac- 
tions for syphilis (Wassermann, Kahn, Kline, Hinton) is positive It is 
rather characteristic for these biologically false positive reactions that 
they differ in strength in the different tests, change their hters rather 
Irregularly mdependent of the severity of the course and seldom reach 
high titers The relation of these non specific positive reactions to the 
extraordinarily high gamma globulin values is not yet well understood 
Blood cultures are constantly sterile except m cases of frank sec- 
ondary infeebon occurring in the terminal phases In these phases 
both Streptococcus hemolyticus and Streptococcus vlridans have been 
reported Lately, well-deserved attention is bemg paid to the rather 
constant finding of Streptococcus viridans in the urine 

SYJIPTOnUTOLOCY OF ACUTE DISSEBriNATED LUPUS 
ERYTHEBIATODES 

The dlffercntintion of the acute and subacute types is based merely 
on the severity’ of the constitutional symptoms and tho rapidity of the 
course Transitions between tho tivo are cornmon The subacute form 
may turn into an acute phase at any hme rvith rapid fatal termination. 
On the other hand, in the genuine acute form prodromal signs and 
symptoms such as malaise, tiredness and Joint pain can be traced back 
in the history, preceding the “acute onset" of tho disease for many 
months Yet, prognostically there is one essential difference Tho typical 
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course ^ the subacute form is characterized by frank mtermissions be- 
tween the exacerbations Dunng these intermissions the patient feels 
perfectly well and all the objective signs may be absent The disease 
may be present for several years before it enters a fatal phase The 
acute attack, if mterrupted at all, is capable of only mcomplete and 
short lastmg remissions. 

In the acute form high fever sets in rather suddenly, and the patient 
appears seriously ill from the begmvmg The fever with daily maxiina 
at 105° F , sometunes at 106° F , even if not quite continuous, is not 
of the septicemic type Differences between mormng and evening tem- 
peratures usually do not exceed 114° F The protean character of the 
symptomatology and the variable order m which different organs 
become involved is even more pronounced m the acute than in the 
subacute form Cutaneous and mucous membrane lesions can be 
entirely absent or recogmzable only as pale macules m mtense hght, 
or, with all transitions between, there might be a dense, vivid red, 
exanthematic eruption simulating scarlet fever or measles However, 
the charactenstic butterfly erythema and bluish or purphsh red 
macules on the hands and fingers are rarely missed Their mtensity 
changes from day to day Involvement of joints, muscles, kidneys, 
heart and serous membranes is usually more severe than in the sub- 
acute form, but not necessarily so The apprehensive attitude is more 
pronounced Many patients are so agitated that they must be watched 
day and night and heaiy sedation becomes unavoidable 

In the great majonty of cases the course is stormy The patent 
rapidly goes downhill and loses strength Breathing becomes shallow, 
the pulse weakens and after a short comatose penod death ensues 
The duration is from a few days to a few weeks As menfaoned above, 
the course is rarely interrupted by short and mcomplete remissions 
It is a great rarity to see such a remission enter into the subacute 
phase for a long penod of time 


LIBMAIV-SACHS SYNDROME 

This syndrome refers to a chnical entity which is mdistmguishable 
from dissemmated lupus erythematodes There is a verrucous endo- 
carditis widi no Aschoff bodies present m tlie myocardium, negative 
blood cultures, petechiae of the skm and evidence of renal disease 
Two out of four patients about whom Libman and Sachs reported m 
1924 had eruptions similar to those of lupus erythematodes Still, for 
a while it was not qmte sure whether the two conditions were iden- 
tical because m several cases, descnbed since the original pubhcabom 
skm manifestations were absent or fleeting In 1938 Libman^ agreed 
that the diagnosis of lupus erythematodes could apply to Ws cases, 
and for the great majonty of observers there is no doubt that what 



DISSEMINATED LUPUS ERYTHEMATODES -w/ 

Librnaa and Sachs described were cases of lupus erythematodes, some 
of them svithout cutaneous manifestations 

differential diagnosis 

The clinicfll symptomatology of rheumatic fecer resembles greatly 
that of acute lupus erythematodes Dilferenbation on a purely ol ini o al 
basis is often impossible, particularly if cutaneous and mucous mem- 
brane lesions are not present and cannot be ehclted from the history 
Among laboratory flndmgs leukopema is the most important differ- 
entiating sign The finding of red cells in the urine also greatly favors 
the diagnoris of lupus erythematodes 
Dermatomyositis is a disease with many features similar to those of 
nil forms of lupus erythematodes Lupus erythematodes often displays 
signs of pronounced and extensive myositis climcally ns well as patho- 
logically In the acute form muscular pam is due to acute mflamma 
tlon of the muscles, and in the subacute form muscle weakness is the 
clinical expression of a more chronic myositis The differences of 
cutaneous signs were recently discussed by O Leary*'' and by Kell’ 
The lesions of dermatomyositis are more rose-pmk m color (In our 
experience it is a different shade than the usual color of arterial 
hyperemia), and show more closely set telangiectases and pronounced 
edema Later the edema is transformed into a lardaceous infiltrate 
wnich resembles trichinosis Although the inflamed skin appears thin 
due to stretching, chnlcal signs of atrophy are not as clear-cut as m 
the end phase of chronic lesions of lupus erythematodes On the other 
hand, tiny areas of atrophy resembling white spot disease are more 
common in dermatomyositis on the covered portions of the body than 
in lupus erythematodes The poslenor aspect of the neck is far more 
commonly involved in dermatomyositis, dlsplaymg diffuse pigmented 
patches, whereas m lupus erythematodes the involvement of the 
exposed V-shaped part of the frontal aspect of the neck is a highly 
ichamctenstic feature A mosaic of pruntic shmy papules with deepen- 
ing of the natural folds between them (“pseudo lichenification”) is 
often encountered in dermatomyositis, especially over the small Joints 
■of the fingers, whereas “lichenoid lupus erythematodes" lesions are 
rare Single lesions of dermatomyositis arc less sharply demarcated 
than tlioso of lupus erythematodes HyperpigmcntaUon all over the 
bod) simulating Addisons disease is one more differentiating feature 
of dermatomyositis Such differcntintion how ex cr, xrill hardly be neces 
snr> m tlic presence of the butterfly crytiicma or of die bluish red 
•pots on die palms palmar surfaces of the fingers and around the 
nails, these lesions arc rather diaractcnstic for lupus erythematodes 
Subacute bacterial endocarditis is often hard to differentiate clini 
cally Positive bloorl culture is the decisive differentiating factor 
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PATHOLOGY 

In descnpbon only the most essential changes which are specific 
tor subacute and acute lupus erythematodes, m the slon as well as in 
the internal organs, are listed. Reference is made to the detailed 
studies by Montgomery, « Klemperer^- « and Gross J 

The cardmal pathohistologic findmg m all fully developed lesions 
is a progressive fibrmoid degeneration of the connective tissue with 
participafaon of collagenous fibers, ground substance and elashc fibers 
The degeneration may end in complete necrosis with basophihc frag- 
ments of nuclei, fragments of cytoplasm and of connective tissue fibers, 
all set m the granular eosmophihc ground substance In response to 
these changes there is an inEamwatory reaction with marked dilata- 
tion of the blood vessels and dense penvascular and penglandular 
cellular infiltrates, consisbng mainly of lymphocytes In &e skin, infil- 
trates surrounding cutaneous appendages are typical findmgs At junc- 
tions of the connective tissue with epithehum and endothehum pro- 
nounced edema is present In cutaneous lesions this edema culmmates 
m a hquefaction necrosis of the basal layer and m the formation of 
‘lakes” at the epidermal-dermal junction. Other epithehal changes 
develop m more chrome lesions as sequels to the connective tissue 
disease 

Proliferative and obhterative changes m the blood vessel walls are 
not characterisbc signs of the disease,® but m some cases the glomerub 
of the kidneys display a pecuh'ar hyaline thickenmg of the capillaries 
which appear ngid and resemble wire loops. In these “wire loop 
lesions,”® the endothehal cells proliferate 

The warty lesions of the endocardium in lupus erythematodes can 
be differentiated by the characteristic histopathologic features from 
those caused by rheumatic fever and by subacute bacterial endo- 
carditis Grossly, the warts m lupus erythematodes are always fotmd 
m the wedge beneath the valves, whereas in other forms they are on 
the valves 

Some of the histologic findmgs mdicate that lupus erythematodes 
is primarily a disease of the rebculo-endothehal system ® 

ETIOLOGY 

The cause of lupus erythematodes is unknown Discussion of its 
etiology, therefore, has been purely speculative. 

The uniformity and distinctiveness of the chmeal course and histo- 
logic picture strongly pomts to a smgle but as yet undiscovered 
ebologic agent Most authors are mchned to beheve that this ^ent 
could be a specific micro-organism. A filterable virus has^often b^ 
assumed but no evidence has been presented for this assrftnpbon The 
disease has not been transferred to laboratory animals by mjeebons ot 
die pabent’s blood or diseased tissue 
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It has been held by some observers that streptococci are involved 
In the pathogenesis Some believe that streptococci reside m drcnm- 
scribed foci and from there create a spemfio Idnd of toxemia, systemic 
Inpns erythemalodes is the clinical manifestation of this toxemia 
Others assume that a primary disease of the rehculo-endothellal sys- 
tem gives nse to toxic disturbances that decrease the resistance of the 
body to other infections, mainly to streptococci ® Attempts to remove 
foci or alleged foci in subacute and acute cases have often ended with 
catastrophic results The systemically ill lupus erythematodes patient 
cannot stand such procedures, and, therefore, it is impossible to test 
the theory of focal infections m this way It ivas mentioned that the 
blood in the great majority of cases is sterile, and streptococci are 
found only m rare instances in terminal phases of the disease 
There is a theory of multiple etiology which postulates that lupus 
erythematodes is a symptom complex, a specific type of reacbon 
which is elicited by different causes in a person whose health is en- 
feebled by tuberculosis, by rheumatle fever or by toxins arismg from 
bacterial foci Also it has been claimed that die manifestations of 
lupus erythematodes are allergic reactions to different edologic agents 
Stokes'* describes the lupus mythematodes patient as an "allergic per- 
son furiously responsive to his infecbon with a broken or inhibited 
leiikocybc defense’ Such a description is justified when one remem- 
bers that any kind of vaccine therapy may elicit explosive and fatal 
responses The only real evidence for lupus erythematodes having an 
allergic mechanism, however, are the reports of Barber" and J G 
Hopkins'* on positive cuUreactions to streptococci and staphylococci 
in a few cases of systeimc lupus erythematodes 
In recent years the bend has been away from the theory that lupus 
erythematodes is In some way connected with tuberculosis The tu- 
bercle bacIDns has never been demonstrated in the lesions and find- 
ings of tubercle bacJlI in the circulating blood could not be confirmed 
Attempts to prove that tuberculosis occurs more often in lupus eryth- 
ematodes pabents than in the average population have failed and no 
correlation of the disease ivith tuberoilln sensitivity has been found. 
The existence of an attenuated or filterable form of the hibercle bacil- 
lus was assumed when animal inoculations ivith tissuo material were 
reported to be positive after several passages in guinea pigs However 
these findings remained unconfirmed Nothing has been left which 
would support the tuberculous etiology of lupus erythematodes. 

PrcclpllnUng Factor* —More is known about precipitahng factors 
than about the original cause As mentioned earlier in this reviesv, the 
sensitivil> to the sunburn rays of the ultraviolet spectrum is one of 
the most constant and most spectacular features of the disease How 
c\er, lupus erythematodes obviously is not a pnmary light sensitiza- 
tion disease as is. for instance, xeroderma pigmentosum. Though it is 
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tae tiat the onset very often is preceded by exposure to sunlight 
there are cases in which the history of ultraviolet provocation is com- 
pletely lacking Later the disease invariably progresses regardless 
whether the patient is protected against ultraviolet hght or not It 
seems that the unknovm causative agent creates the hght sensitivity 
which can be regarded as a sign but not as an ehologic agent 
Almost as harmful as ultraviolet hght is cold It was stated that 
many lupus erythematodes patients have a tendency to have cold and 
cyanotic hands, feet and cheeks The authors saw onset of the disease 
durmg a severe siege of cold weather in two patients whose occupa- 
tion forced them to be outdoors Some patients claim that cold weather 
IS particularly harmful when there is a strong wmd Pecuharly, expo- 
sure to excessive heat also was observed to have a provocative effect 
The female sex is predisposed to the subacute and acute forms of 
the disease In different statistics the prevalence of female patients is 
given as from 3 1 to 7 1 This proportion has pomted to a possible 
role of estrogemc hormone as a provocative factor Rose and Pills- 
bury^® found premenstrual accentuation of chrome discoid and dis- 
semmated lesions and tried to influence the course by administration 
of male sex hormone \vith quesbonable results The senior author of 
this review saw prompt and complete cure of chrome discoid lesions 
in a young woman after temporary x-ray sterilization, and immediate 
reappearance of the eruption after the return of the menstrual penod 
The age factor also seems to be important The subacute and acute 
forms are predormnantly diseases of young women between 17 and 
30 The disease is rare m the prepubertal age and after the menopause 
In males, too, adolescents and young adults are m the majonty 

THERAPY 

Absolute bed rest is indicated in the acute and subacute forms 
Physical ^ort to any extent is poorly tolerated and may cause flare-up 
of any sign or symptom, particularly of fever, jomt pam and urmary 
findmgs Feehng of wealmess is always present and, therefore, one 
usually does not need much persuasion to keep the patient m bed 
Hi^ calonc diet rich m vitamms and persuasion of the patient that 
it is necessary to combat Ins anorexia noth all his will power are essen- 
tial parts of the general care , , n 

Up to recent tunes there have been only two drugs which can he 
safely stated to influence beneficially the course of subacute lupus 
erythematodes, namely, quinine and bismuth salts In cases vath no 
tendency to remission, m which low grade fever, leukopenia and unn- 
arv findmgs persist unchanged over periods of many months, Ae ad- 
mnhstration of either of these two drugs m the appropriate dosage 
may bnng about immediate improvement and this improvement may 
end in complete remission. 



211 


DlSSEa-DNATED ttIPUS EHVIHEMATODES 

^ Quinine is mild m its effect, and yet its administration must be 
started with great caution We start with ^ gram of quinine sulfate 
orally three times a day, and if this is well tolerated, we gradually in 
crease the dose up to 2 grains three tunes a day Higher doses do not 
improve the effect and are likely to cause complications such as tin- 
nitus and dizziness Small doses usually can be continued over periods 
of many months without any harmful effect Quitune seems to brmg 
rehef and to prolong life even m the acute course In spite of its ob 
vious therapeutic action, however, qumlne does not prevent exacerba- 
tions forever and it may happen that the subacute course will become 
acute during quimne medication 

Bismuth has to be administered with even greater caution because 
it may effect activation Therefore, it is contramdicated in the acute 
and in the active phases of the subacute form It seems, however, that 
if it is given during remissions, it prolongs these periods The nuldest 
form of bismuth therapy is the intramuscular admlnistrahon of its 
soluble salts such as sodium bismuth tartrate which is rapidly excreted 
and does not form deposits m the muscle from which the rate of absorp 
tion carmot be controlled Sodium bismuth tartrate 0 03 gm ( % of the 
2 cc ampoule) is given twice or three times weekly over a period of 
six to eight weeks Treatment must be discontinued if any of the signs 
or svmptoms exacerbate White count and urinary findings have to be 
watched closely* If insoluble bismuth salts, such as bismuth subsalicyl- 
ate, are used, injections should be given not more frequently than once 
a week and not in higher single doses than 0 1 gm (1 cc. of the usual 
brands) 

Gold salts, tlie most effective therapeutic agents in the management 
of the chronic forms, aro absolutely contraindicated m the subacute 
and acute forms because of the danger of their activatmg the morbid 
process 

The unfavorable, often fatal consequences of vaccine therapy and of 
surgical procedures such as extraction of teeth, tonsillectomy and ab 
domlnal exploration ha\e already been mentioned 
Blood transfusions often become necessary in order to combat 
anemia, but they do not essentially influence the course of the disease 
Penicillin in standard doses (2 4 million units in eight da)^!) has 
prosen to be incffcctiso in disseminated lupus ciythcmatodes Very 
recontl> it uas found’* tliat exceedingly large doses, such as 8 million 
units dall) over three day periods influence the course of the disease 
bcneficiall) It is too early, however, to make definite statements as to 
the efficacy of this thempv Sulfonamides arc ineffective and possibly 
harmful 

Little can be done for symptomatic relief Joint and muscle pain arc 
better influenced b> quinine llian bv salicylates Local application of 
moderate heat to the painful areas is useful Acute inflammation of 
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the mucous membranes of the mouth requires frequent washmg and 
garghng with alkahne mouth wash and often a soft diet must be or- 
dered to avoid irritabon by sohd food particles. Skm eruptions do not 
necessitate local treatment In case of distressmg burmng sensation 
' and marked edema dermatologic wet dressings with 2 per cent bone 
acid solution can be used 
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THE PSYCHOSOMATIC APPROACH IN GENERAL PRACTICE 
Maioon J Dadn, MX) * 

INTRODUCTION 

The recent tremendous upswing of mterest in the psychosomatic 
approach to an ever-widening range of medical problems is encourag- 
mg. It Is not a new concept by any means ^ It is one of history’s para- 
doxes that until relatively recent times the physiologic effects of human 
emotions were an important segment of medical knowledge. The 
vapors, emotional affections of the bowel, and systemic illness due to 
mourning or 'heartbreak" were respectable ailments treated with seri- 
ous purpose even though svith technics as outmoded today as are cup- 
ping, asafedda bags and laboring chairs What happened to this 
knowledge until so recently? When and how did illness due to emo- 
tional factors become a thing so disgraceful that a pabent should be 
insulted to be suspected of such a thing and graduates of the finest 
medical schools should have only impatience, disgust and a stem lec- 
ture for the miserable soul so afflict^? 

The story of several hundred years stagnation m sdentific thinking, 
as a result of the “ummpeachable authority’ of Galen’s brilliant teaoh- 
mgs, is well known. It was a similar though less acknowledged his- 
torical event which seems to have been responsible for the stunting of 
knowledge in what we now call psychosomabc medicine * In 1858 
Virchow and his microscope completely revolubonlzed medical con- 
cepts, placing disease in cellular alterabons His >vas one of the great 
est contributions m the history of medicine. From the impetus of his 
work came the devotion to the employment of the exact sciences to the 
study of disease So revered were this man and his teachings that, 
eventually, anything which could not be measured in pH, would not 
obstruct passage of x-ray or could not be seen under a microscope- 
just did not exist And any patient complaining of any symptom rrtth- 
out measurable physical or chemical change rvas an anachronism— 
personally Insulting the “gods" of scientific medieme by insisting that 
ho was iU when physical and chemical laws said he ivas not Even m 
the first World AVar, where the great numbers of Invalids without 
measurable organic changes forced some recognition, the name “shell 
shock" insisted upon a physical cause 
AATiilo the medical profession, in general, continued rigidly confident 

From tho Frank BUUngs Medical Clinic, Department of Medldno Univerrity 
of Chicago 

* AnUtant In Medicine Unl\Tnity of Chicego School of Medicine Chicago. 
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of the ^-inclusiveness of the purely organic approach to lUnCss, there 
were a tew men who came out of that war with the seeds that are now 

eginnmg to be harvested Today we recognize that “psychic and 
somatic phenomena take place m the same system and are probably 
two aspects of the same process A psychologic approach to the one 
IS as essential as is the physicochemical approach to the other. Prop- 
erly, then, every practitioner, general or specialized, must have an 
appreciation of the emotional factors which may have caused, aggra- 
vated or prolonged the physiologic alterations and disturbmg symp- 
toms in any illness Furthermore, he must have a real understanding 
of the simpler mechanisms by winch the psyche and soma are insepa- 
rably linked Fmally he must use this knowledge m the treatment of 
the patient as a total orgamsm ® 

Unfortunately there are still too many physicians who honestly think 
they have fulled their obhgation to the patient when they say. 
“There is nothing orgamcally wrong with you This is a nervous 
trouble. You’re working too hard Better slow up and take a vacation. 
Get your mmd o£E yourself.” 

This IS a failure m the physician’s responsibihty to the patient just 
as much as though upon discovenng a temperatrue elevation m a 
patient complainmg of mght sweats, the physician were to say "Your 
sweats are due to fever. Go home and t^e some cold drmks and 
aspirm,” What self-respectmg physician would defend such a proce- 
dure? , 

“But that IS a different situation,” he protests “I have no psychiatnc 
trainmg And, if I did have, where would I get the tune to do psycho- 
therapy?” The answer to that is— one doesn’t need to be a psychiatrist 
to help the majonty of these patients, and as foy the time element— 
an hour or two mvested by the first doctor consulted for a psycho- 
somatic disease may save himself and colleagues a hundred future 
fifteen mmute periods of reassunng and successive exawmabons and 
treatments for new somatic developments. 


INTEEIPRETATION OF FUNCTIONAL DISTURBANCES 

If the physician considers the term functional disturbance m its ht- 
eral sense, he elimmates the temptation to interpret the symptoms as 
“nnagmary ” He has now started his thinking m the nght duection and 
finds^e concept not at all difficult to explam to the patient The term 
“functional” recognizes the fact that there is a somatic abnormahftj, a 
disturbance of the function of a given organ or tissue without neces- 
■;anlv any change m the cellular structure Every layman is famih^ 
with the phenomena of flushmg or blanchmg of the skm m moments 
of anger or fear Who has ever made his first platform performance 
or femed discovery of a imsdemeanor without a dry mouth, siveatmg 
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palms, trembling fingers and a racing pulse? Severe anorexia, nause^ 
a tendency to diarrhea or consbpafion and frequent urinabon are all 
familiar symptoms at “exam" time 

The only difference bebveen these “normal” symptoms and psycho- 
somabc disease is that m the latter the emofaon is more chronic or 
“low grade," so that the pabent may have failed to recognize the emo- 
tion’s relabonship to symptoms or, half recognizing a relationship, has 
not found means or courage to correct the situabon responsible for his 
snnmering anger (te, resentment) or smoldering fear (ie, amaetj' 
or guilt) 

The physician who really appreciates this relationship and can ex- 
plam it in simple terms to the patient will often find the cause of the 
difficulty with no further effort, or It may take two or three interviews 
to unearth the problem which has been hidden from the pabent, or 
about which he feels too giulty or too embarrassed to speak at first 
Many excellent, practical suggestions for conducting sudl mterviews 
and evaluating the Information gained are to be found in Whitehom s 
brief “Guide to Interviewing and Chmcal Personahty Study"* 

While the source of the trouble is being sought and dissolved, symp- 
tomatic rehef for disturbing symptoms should be given, but wUh the 
understanding of the patient that these things are only a temporary 
crutch and not in any way intended as a cure 
When the true emotional cause for the somatic disturbance is found, 
more often than not the physician may effect a gratifying result with 
a httle common sense advice about mterpersonal relationships for the 
woman with in law troubles special agencies to help the father of a 
predelinquent or handicapped child, vocational gmdance for the mrm 
who can t find his mcbc ( A. vacation won’t help, if he goes Tight back 
as the same “square peg“), contraceptive adWce for the ivoman who 
is fearful of pregnancj', or different Imng arrangements for the white 
collar girl who is in constant friction with her mother or some other 
member of the household 

In some of these people, tlic circumstances may make it impossible 
to correct the situation at once Still, the understanding physician can 
do much to help these individuals to face the issue and make a tol- 
erable compromise, wherein ihej mn> be free of their symptoms most 
of the time and require moral support and svmptomabc treatment onij 
at periods of special emotional stress 

In those cases in which the source of nnxietv or resentment is not 
revealed in two or three leisurely discussions or in which the problem 
IS not so simple (1 c , situational) as llioso mentioned above, the phy’si- 
cian should refer tlic patient to some one with psjehiatrio training. 
If he, instead simph gises up the search and reserts to methods of 
prolonged palliation placolaos, adtamin shots iron and remosul of foci 
pf Infection, he Is failing in his dnh to the patient fust as truly ns if 
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he failed to refer a patient to a surgeon who was competent to per- 
rom a needed operation which he, himself, was not trained to do. 

The importance of evaluatmg the degree and nature of emotional 
factors to be taken mto account m the management of any sick human 
bemg cannot be overemphasized. It is well to remember that physical 
illness always is accompamed by emotional components, however 
shght they may be. 


ILLUSTRATIVE CASES 

Case I. Functional Backache.— The first case to be presented illus- 
trates the manner in which emotional factors may give nse to painful 
somatic responses threatemng to produce disabdity 

A 38 year old woman employee came, in tears, to the “Women’s Cluuc” at 
Lockheed Aircraft Corporation® to request a medical “release ’’ ( This was at the 
peak of war production, when all workers were "frozen" in their jobs ) She had 
developed intractable low backache which mterfered with her rest at night and 
threatened to incapacitate her altogether Examination showed marked spasm and 
tenderness of all the back muscles without evidence of joint mvolvement X-rays 
were normal 

Investigabon revealed that this pabent had been the first woman employed 
by the company as a spot welder In her two and one-half years of employment m 
the depairtment she had never been absent a day and was rated as their most 
valuable worker Recently an efficiency mmded “straw boss” had decided that it 
would simplify bookkeeping to assign the same operator and the same parts to the 
same machme permanently So, for six weeks this woman had stood constantly, 
weldmg awkward 10-foot wmg secbons, while the woman in front of her sat com- 
fortably day after day welding pieces 6 mches square! 

The “efficient" boss had forgotten the human equabon When the situation 
was pomted out to the departmental supervisor, arrangements were made at once 
to rotate the less desirable work The top-flight welder stopped having tension spasm 
of her back muscles and contmued as a valuable worker throughout the war 

Comment —This is a fauly classical example of functional backache 
While it may be argued that constant standing played a role m the 
picture, expenence with hundreds of such problems m mdustry proved 
that the muscle tension ansing from smoldering resentment over “un- 
fairness” in die work situation was far more significant. 

In this instance, the patient actually preferred to stand at her work 
but resented bemg forced to do so 
If she had been "released” because the work was “too heavy,” her 
resentment toward the “mconsiderate company” would undoubtedly 
have persisted and with it, m all probability, the backache 

Case n. Threatened Cardiac Invalidism without Organic Dis- 
ease.— The second case illustrates die important point that cuci^- 
stances do occur which make it necessary to prove the psychological 
origm of somatic symptoms before organic disease can be ruled out 
by the usual technics 
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A 27 year okJ Chicago houimvise was admitted to the hospital on August 
16, 1945 complaining of in the chest, diDdness, fainting spoils and -vot- 
ing blood. In 1941 she had had pneumonia. After two or three months of 
Increased fatigability ihn felt very well eatcept during occasional visits to Hacme. 
Wiiconsln, where (bo invariably eipeiionc^ a tight feeling in her chest. She 
fljtjTTn^p^ that dampness In Kadne aggravated some residual from hex pneu- 
monia, 

In May of 1945 her husband moved the family to Radno She soon began to 
ejpedenco precordial tightness. Weakness and kiss of weight became progresrivo 
In July (he fainted one morning upon getting out of bed. Twice, later in the day, 
(he became dLny nnrl fell without losing consciouiness Because the disalness and 
tendency to faint persljted, the patient was forced to remain In bed. Her local 
physician lucscribed digitalis, A few days later (ho began to vomit, This symptom 
increased imtil on the night before admijsion there waj an emesis of bright red 
blood. 

Physical examination revealed marked weight loss (116 to 95 poimds in three 
months) The blood pressure recumbent was 138/80, upright 150/100 The pulse 
rate Jumped from 00 to 120 on standing. The heart appeared to be of normal (izo 
and there were no murmurs There was a fine tremor of the fingers Extremities 
were cold. The blood count, sedimentation rate, urinalyses fasting blood sugar non- 
protein nitrogen of the blood and x rays of the gastrointestinal tract and chest were 
all normal. Total serum proteins were reduced to 4.6 gm with slight invertion of 
albumin-globaUn ratio Vitamin A and C levels >vere below normal. The electro- 
cardiogram was grossly abnormal end remained so following atropine given to 
eliminate functio^ (autonomic) interference. 

It was difficult to arrive at a (aUsfactoiy diagnosis Except for the rapid pulse 
and slight hypertension, the heart was normal on physical examination, yet the 
history of precordial distress, wwkness, syncope and the definite electroca^ognun 
changes not be ignored 

In an attempt to leave no ilono unturned, a more careful lodal-psydiiatric 
Mstoiy was taken. At 18 the jiaticnt married a boy (he had known since ddldhood. 
This released her from a miserable family situation ( Details omitted here ) How 
ever the boys parents strenuously disapproved of the maniage rigidly resisting 
afl efforts of the patient and her husband to win their blessing It Is notmvorthy 
that the patients firft symptom (tightness of the chest) ahvays occurred on visits 
to Racine— to the home of her husbands parents. The patient admitted that she 
had invariably dreaded these vtsils because his parents ivere always so *‘cooL'’ 
They wtmt out of their way to make cruel, cutting remarks which hurt her and her 
husband, frequenll> reduring one or both of them to tears Between these visits 
the patient wai pwectly well and happy wdth her husband and two children in 
Chicago 

'When the husband was to be drafted Into the Army he moved his famil y to 
Radne, Just three blodcs fr o m the parental home with the idea that they could 
*7ook after her" The patient held up very well when ho left and for two months 
thereafter while his sister U\*ed with her 

When the sister in law left to tak-e work out of to^vn the patient was alone In 
tlio hotiso with twx) preschool dilldrcn in a strange town She had no diversion 
«^t for occasional Nisits to her husband s parents, where the atroosphero was 
very stiff ai>d cool Her parents In law did not even manifest interest in the 
odldrco and In spite of her husband t oppeah trever came to *ec her their only 
explanation being they hadn t the time, which was not true 

During this period the light feeling In her chest became Itwjcaslngly persistent 
and frightening A constricted feeling In her throat dc\*cloix?d which made swallow 
tog difficult Anorexia became severe She began to lose weight and streugth- 
Falnttog appeared It at this point that she vk*as given digitalis 
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A few days Jater her husband came home for a week-end Although nauseated, 
she forced herself to eat a large meal which he had cooked for her Soon after- 
ward vonutmg began and contmued with violent retching for several hours Even- 
tuaUy there were a few streaks of blood (It was this which gave nse to the history 
of hematemesisl ) Her husband, alarmed, brought her to the hospital that mght by 
ambulance 

Armed wth this proof of an adequate ehology for a purely funchonal disturb- 
ance of the heart, another electrocardiogram was made, this tune following an 
mjecbon of ergotamme tartrate instead of atropme The resultmg record was per- 
fectly normal 

The facts were carefuUy presented to the patent The comparison between 
her symptoms of tightness m the chest and constnchon m the throat and the nor- 
mal symptoms of “achmg breast” and “lump m the throat” experienced by others 
at times of acute sorrow or hurt feehngs, was readily recognized by the patient 
The loss of appebte was likewise uxpJamed by additional analogies The dizziness, 
syncope and progressive weakness were presumed to be the result of starvabon plus 
some component of vasomotor disturbance, also due to emobonal factors Tiie vonut- 
mg probably occurred as an effect of digitalis upon an already dishubed digesbve 
funcfaon, and the bleedmg was nothmg more than might be expected from the 
trauma of violent retclung for hours 

The pafaent, perfectly capable of understanding these explanabons, accepted 
them completely and with conspicuous rehef However, m spite of her good insight 
mto the funcbonal nature of her illness, it was obvious that she lacked the funda- 
mental mtellectual and emobonal resources to cope rvith the environment which 
had precipitated her illness and subsequent debihtabon 

The obvious solubon was for the pabent to separate herself permanently from 
all contact with her husband’s parents, yet it would be some bme until she would 
be strong enough physically to take full care of her children and home She could 
not afforf to hire household help and, of course, any assistance from her husband's 
fanuly would only have defeated its purpose With the help of the Ked Cross, 
arrangements were made for the husband’s Army discharge He had for some tune 
suspected the source of his svife’s trouble and was eager to correct the situabon 

When last heard from three months after discharge, the pabent was happily 
settled with her husband and children m another State She was gaming weight, 
doing her own housework and except for a tendency to fabgue more than previ- 
ously, was "as good as new” 


Comment —This history illustrates the manner m which a common 
medical tragedy, the establishment of permanent cardiac mvahdism 
without organic disease, was averted by enabhng the patient to imder- 
stand the specific emotional disturbances responsible for her illness 
and by aiding her to obtam an environment commensurate with her 
limited mental and emotional capacities She was thus able to regam 
physical health and to resume her responsibihties as a housewife and 
mother of two small children 

Case in. Psychogenic Factors in Nonspecific Ulcerative Cohtis. 
—The third case illustrates the determinant role emotional factors may 
play in frank orgamc disease 


A 26 year old Army veteran, Amencan bom Japanese, ivas adimtted to Ae 
hosDital in a cntical condition complaining of 15 grossly bloody, hqmd stools daily, 
o loss of over 40 pounds m three months and extreme wealmess 

In^November 1944, while in France, he had nobced bnght blood on his stools 
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on three incceislve occasions There was no pain dianhea ot other prmptom 
illnes* at that time. This was at die time that his outfit was making ^ ^ 

battalion** rescue and living under the worst possible conditions, hygienlcaliy In 
Fcbmary 1945 he develop^ nausea and dizziness which necessitate three da^ 
rest. Ten days later he collapsed after a forced march. In the field hospital the 
diagnosis was combat fatigue and hypertension.** , -i c j 

During his discharge examinations in June 1945, he complained of Musea and 
generally not feeling well Upon returning to the Middle West he made arrange- 
ments to begin schooling toward the degree of CertiBed Public Acjcountant Before 
ho had actt^Dy enrolled, ho suddenly began to have three or four bloody stools 
dally He entered a Veterans Hospital a^ promptly began to have 40 stwis a 
day Ho lost strength and weight rapidly No edologio organism was fotmm On 
sulfonamide, paregoric and other symptomatic medication his stool count reduced 
to 15 per day but continued to be grossly bloody 

After several weeks, his condition being unimproved be was transferred to emr 
hospital where the diagnosis of nonspeciflo ulcemtivo colitis was confirmed. On 
diet, sedation and sulfathalldine his imysical condition gradually improved After 
five weeks he remained afebrile was ^nlng weight slowly (6 pounds In five 
weeks) and stools numbensd five dally with occult, but no gross blood. 

D^ite the gradual symptomatic Improvement, the patients morale and general 
appearance remained poor He was moody and sullen, though not discourteous 
He ViTis several times discovered lying rigid in bed with his fists clenched and eves 
tightly closed as though in pain or In panic. He had nightmares 

Fhvally in January 1946 he began to complain of ‘'visions’* that were disturbing 
hhn In the day time and expressed a desire to “talk to someone ** This was arranged 
on January 7 For two hours there xxnired from him ah his borror of war, blood 
and death his resentment towtird a persecuting lieutenant, tcnvnrd the rigors and 
regimentation of Army life and toward the Veterons Hospital, and his guilt over 
certain frtcfdents he considered dishonorable The Hood gates having been opened 
that night ho called for the intern and redted It all again On the following day and 
e^Tn^ng the procediu^ was repeated with o noticeoble lessening of tension 

On the day of the first lntenie%v the patient had no stools. Thereafter he liad 
one formed stool a day with no occult blood He gained 10 xjounds In the next 
three weeks 

The patient s depression lifted remarkably following the ’’emotional catharsis ** 
He began to ent belter and his bizarre bchaWor ceased Hoxvextrr ho stifi had 
periods of moodiness during which he expr e ssed nnxfety about the future Further 
inquiry revealed that two days before the onset of his bloody dlarrhflj the folIo^v^ng 
episode had occurred 

*7viy wifes employer said, T want lo ha\‘o a real father-son talk with you He 
said that we could live in their home os long as I wanted to go to school, and 
^ ^vorTy nlxmt onvthlng Then he pointed out to me Ik/vv I should ha\*e some 
better amhitfon. Ko showed me how there Is no real future In occotmting >*ou 
can go fust so high and then A*on stav there. He said I should learn to do something 
%Vherc mv income wouldn t level off like that at fort> fi\e or fifty * — 4nd I can sec 
Inals right** 

lie was aware of haWng a general interr^ In mcclmulcnl and engineering lines 
rmt he hod no knowledge of uhal such fields required be\-ond a mathematical 
ba^grotmd !n which he was deficient and he did not haxT the prerequisites for a 
CTTieral cofiege course The patient was terribly dhpirbed after this com-mallon 
He c^id no longer occent hji former goal for which he felt nretwred and toward 
which omngemenh had been completed At the same t/me dl/fiailties fn the Wft> 
of ne^r goal were overwhelming Two da'*s later bloodv dianhea b^n. 

This source of anxietv aboitt the future ha%*ing been tmearthed the patient 
wai memtraged to put doix-n In black and white the actual pros and cons of various 
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1° ^ quesbons to which he needed specific 
m^g any definite decisions That done, he was encouraged to 
con^ntrate upon the first step to be made on a broad general plan That stw was 

ascerto where his best abihbes lay before malong any 
de^ion That done, he could determine exactly what preliminary work he nreded 
and where and how to get iL »■ j c liccucu 

From that tune on the pafaents progress was smoothly upward and continued 
so following discharge from the hospital on February 15 

Follow-up four and a half months later shows an almost completely normal 
mucosa in the rectum and sigmoid The pafaent has regained his normal wel^t 
Md is happily contemplabng entenng traimng as a mechanic with evident con- 
fadence in the future 


Comment —As the name implies, a specific cause and cure for non- 
specific ulcerative colitis have not yet been found But smce the report 
of Murray® m 1930 concermng the stnbng comcidence of emotional 
disturbances precedmg the onset or recurrence of bloody diarrhea, the 
importance of considermg psychogenic factors m this disease has be- 
come evident ® 

In this case the suppressed resentment and guilt, arising out of the 
patients war expenence, appear to have played some role m the ill- 
ness, The anxiety concerning his future was precipitated acutely forty- 
eight hours before the onset of severe symptoms 
'‘Emotional catharsis” adequately relieved tension from the resent- 
ment and guilt, the anxiety was not difficult to reheve, by common 
sense advice, when its specific ongm was found 

Case IV. Emotional Factors in Severe Bronchial Asthma.— The 
last case to be presented here illustrates the value of the psycho- 
somatic concept m the treatment of severe bronchial asthma 


A, 30 year old woman was admitted to the hospital wifli fever, chills, pros- 
trabon, severe respiratory embarrassment, orthopnea and cyanosis She had 
suffered from moderate asthma at mtervals since diddhood Recently her asthma 
had been growing more severe in hequency and degree unbl she had expenenced 
a severe attack of asthmabc bronchitis for two weeks pnor to admission 

In the hospital the physical findings and laboratory examiDations established 
the diagnosis of bronchopneumoraa Severe asthma so complicated the picture that 
she was cnbcally ill for several weeks, requiring an oxygen tent constantly in 
addition to all the specific and supporbve therapy 

Gradually the infection came under control, but the pabent was still completely 
helpless with asthma, requiring frequent large doses of adrenalin and Inbnvenous 

a total of four months from admission unbl the patient was well enough 
to return to her home, where all suspected allergens had been systematically 
moved by her intelhgent and very cooperabve husband The patient was deLghted 
to be gomg home and confident that she would have no real difficulty 

Forty-eight hours later her distraught husband brought the patient to the 
ptuerffency room in status asthmatlcus She was readmitted at once and placed in 
an oxveen tent After two weeks she was able to be out of the tent in the daytime 
but requir^ oxygen at night It %vas noted casually that such daybme ^thma m 
che had tended to follow her husband's visits The patient admitt^ being aware 
of this lecmTing coincidence All possible allergens on her husbands person, such 
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ftS liair oil, ihtvliig lotion and materials tued In his work wore checked, to no avail 
After six weeks the patient was again thought well enough to return home. 

Three days later she was readmitted -with severe asthma and cyanosis, Tim 
attack was controlled fairly promptly so that In two or three days she was well 
enough to undertake the proposed psytdiosomatlo approach to the hlstor> 

The role of the vegetadvo nervous Mtem In hronchlolar spasm was explained 
to the patient The possibility that the allergic condition might woH be aggravated 
by emodonal disturbances such as fear or an^ was pointed out The patient was 
willing to accept this iKoiibllity and eager to cooperate In any procedure whlcb 
might possibly assist her to a reasonably normal life. She promptly volunteered that 
each of the recent asthmatic recurrences had begun a few hours following sexual 
relations with her husband This was surprising, as they were an unusually devoted 
couple. She insisted that their marital reiladons were very pleasurable to her and 
that she Invariably had complete satisfaction Purely pleasurable emotions do not, 
presumably, cause illness. 

Brief reconstnictloD of her personal history disclosed that when she and her 
husband ten years before, his mother had "laid down the law " She had 

already reared two families of children and she did not want any more of it. They 
were not to have any children. They could Just take the precautions that she and 
her husband had used-'^v^thdrawaL They \vere young and Ignorant of such matten 
The mother was kind and “wise," respe^ed and krv^ by them both- She did not 
in any other way Interfere with their lives, so they felt obligated to comply on this 
point 

As the years went by, the patient began to hear and read things which alarmed 
her concerning the possible effects of this Interrupted intercourse npon her husband. 
Each time they bad relations she would He a^^e for hours "slewing over the 
harm thh must be doing to him. As her fear and mounted, her wheezing 
would begin. 

It was a simple matter to correct the iMticnt a misinformation. With her per- 
mission, the problem ^vaJ discussed \vllh her husband Before her discharge, the 
patient was fitted with a diaphragm and gl\'cn careful instructiom for Its use, 
Busing the next year and a half o! follow up the patient Temained web, enjoying 
a nonnal active life with occasional mild asthma In bad weather 

Comment —This case Illustrates the long recognized role of emo- 
bonal factors in various allergic nianifestatioDs ® 

In this instance, months of hoiqpital care and medical (allergy) 
management gave disappointing results Yet a "last resort” psycho- 
somatic approach promptly resulted in satisfactory rehabilitation 

SUSniARY 

It is the obligation of every ph>'sicion to learn to evaluate the emo- 
tional factors in every patient and to treat those factors \vith psycho- 
logical technics rather than organic dodges Lack of speaal psychiatric 
training or lack of “time” do not prohibit the constructive use of this 
concept Case histories, representing problems in the fields of Indus 
trial Medicine, Cardiology, Gastroenterology and Allerg>, dlustiate 
the value and feasibility of a psychosomatio approach In general 
practice 
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FUNCTIONAL UTERINE BLEEDING 

M Edwaud Dave, MJ? , C S “ 

The term funcaonal Is applied to abnormal uterme bleeding in lie 
absence of organic disease of the reproductive organs The bleedmg is 
not m the normal pattern, and it can consist of an increased flow or a 
prolongation of the bleedmg period, menorrhagia, or a complete Ir- 
regularity of the menstrual pattern, metrorrhagia The character of 
the bleetog periods, their frequency and duration, bear no relation- 
ship to the type or the degree of malfunction 
Abnormal uterine bleedmg is the most frequent gynecologic com- 
plaint In one of every three or four patients, no orgamc disease can 
be demonstrated in the pelvic organs and no systemic disease Is pres- 
ent to account for this disturbance It is most important to investigate 
every patient who complains of abnormal bleedmg with great care m 
order that incipient organic disease, such as uterme cancer, is not 
overlooked. 

Functional bleedmg is encountered most frequently at two periods 
m life, the beginning and the end of the reproductive phase It is not 
surprising that the developmental period should be disturbed in some 
young girls by irregular and at times profuse bleedmg, since biologic 
functions rarely be^ smoothly The same is true of the terrmnabon 
of the childbearing penod 

ENDOennvALUTERINE RELA'^O^SHlPS 
To understand the cause of fimctional bleeding, it is well to review 
the normal endocrinal uterine relationships In the mature svoman, 
cychcal changes are Imhated in the ovaries b) the anterior lobe of the 
hypophysis One of its gonadotropic hormones, folhcle stimulating In 
chimcter (F S H ), exercises its action on the ovary, producing follic- 
ular growth and matuntj of ova At about the midinterval of the nor- 
mal cyde, the second gonadotropic action of the pituitary gland, pro 
duced b> the luteinizing hormone (EH ), results m follicle rupture, 
the discharge of the ripe oium and the comersion of the wall of the 
collapsed follicle into the corpus lutcum 
Tho ovarian hormones control the changes that take place in the 
endometnum, and thereby the menstrual function. The grms’lng fol- 
licle elaborates estrogenic hormone responsible for cndomctnal growtli 

Trom die Department ot Olntctricj and GiaiocoloR} UoK-errity of Chicago and 
the Clilcaao L>tnc in Hospital. 

• ProfessoT of Ohttrtrics and C>aieco!ofo Unteenitj of Chicago School of 
Medicine 
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The corpus luteum provides progestin to convert this growing endo- 
metnum into a functional state, so that implantation can take place 
were the ovum to become ferbhzed However, most often the ovum 
degenerates, unfertihzed, and the progestational endometrium will 
undergo regression as part of the menstrual phase Menstruation ensues 
when there is no implantation of a hvmg fertilized ovum. If a preg- 
nancy occurs, the chorionic tissue of the blastocyst will supply hor- 
mones which ■wdl mamtain the activity of the corpus luteum 

The destructive phase of the endometrium and bleedmg are brought 
about by a carefully correlated endocrmal mechanism that can be 
faulty m many places These functional disturbances result m abnor- 
mal uterine bleeding Sometimes it is possible to determme the cause, 
at other times our clinical acmty f^s Even though the cause is 
knoivn, it is not always possible to correct the malfunction 

CDLASSIFICATION 

Functional Bleeding during Adolescence.— Puberty heralds the 
developmental penod m the reproductive organs The mitial bleedmg 
episode, and many irregular bleedmg periods that follow, are not 
associated with ovulation Bleedmg occurs from an endometnum that 
has been stimulated by estrogens for a long tune The actual bleedmg 
is probably associated with fluctuations m the level of blood estro- 
gens. The exact mechanism is not imderstood, but this type of bleed- 
mg can be reproduced by the artificial admmistration of estrogens to 
a woman who has no ovaries A drop m the amount administered or 
the cessation of its administration wdl result in a penod of bleedmg 
In that it IS not associated with ovulation, it has been designated as 
anovulatory bleeding 

Functional bleedmg m adolescent girls and at the chmactenc have 
the same underlymg cause With the onset of puberty the ovary is 
stimulated more and more by the pitmtary gland Folhcles grow, but 
it may be several years before they reach a stage of development 
where ovulation occurs Dunng this developmental penod the grow- 
ing folhcles secrete estrogens, which produce endometnal growth 
Most of these folhcles undergo regression by a process knovra as 
atresia The ovum dies, the follicle wall slowly disappears Some fol- 
hcles contmue to enlarge by an accumulation of flmd, reachmg patho- 
logic proportions, often remaining m the ovary for many months 
Most of these folhcle cysts no longer contmue to produce estrogens 

(Fig 32) 

^ Bleeding occurs m the absence of ovulation from an endometrium 
m the proliferative phase In some instances, diis growth phase resulte 
in an unusually thick endometnum, m which folds may occur, ^ and 
these may be converted into endometnal polyps by uterme activity 
This hyperplasia is rather characteristic m that the endometrial glands 
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show gl^ds of varying sizes in an even background, providing the 
Jpi^ Siviss cheese pattern” of Novak (Figs. 33, 34). The onset of 
bieedmg probably results from a long-continued unopposed estrogenic 
stoidabon, with varying levels of blood estrogen The mechanism for 
this bleeding is not understood, but it probably mvolves the coiled 
arteries in the basal porfaon of the endometrium 
There is ample evidence to confirm the fact that the first menstrual 
penods m the adolescent are anovulatory m character After one, two 
or three years, sufiScient hypophyseal drive develops to result *m a 
complete ovarian cycle Ovanan folhcles now reach full development, 
rupture and discharge then ripe ova A normal menstrual pattern re- 



Fig 34 — Hyperplasia of the endometnum with marked polyp formation m a young 
woman of 28 with irregular bleeding for a year ( Xl2) 

suits, and the young adolescent has become a mature mdividual, 
capable of reproduction 

Functional Bleeding at the Menopause.— The tennmation of the 
reproductive penod witnesses physiological changes similar to those 
that occur during adolescence, but m the reverse The ovanes become 
more and more refractive to pitmtary stimulation with the approach of 
the menopause. Thus, the woman will develop anovulatory bleedmg 
penods, mcreasmgly longer mtervals between the penods, or a com- 
plete cessation of menstruabon There is no good evidence that the 
chmactenc is associated with a transitory mcrease m ovanan acbvity 
Conceptions occurrmg at this time represent a drop of the safeguards 
exercised by most women dunng then- reproducbve years, because 
they feel that pregnancy is no longer possible 



FUNCnONAL nXEKINE BLEEDINC 


227 


The irregular bleeding associated with the menopause represents 
long-continued estrogenic stimulation of the endometrium as in the 
adolescent penod. Follicles grow to varying degrees, become atretic 
or produce folhcle cysts Occasionally, one reaches the pomt of de- 
velopment where ovulation tahes place The ovanes may contain many 
small or larger folhcle cysts The endometrium is of the hyperplastic 
type, sometimes polyps develop (Fig 35) This period will likewise 
end eventually when ovaries no longer are responsive to pituitary 
stimulation Bleedmg rviU cease completely, and the rvoman will be 
in the postmenopausal penod 



Fig. 35 -A large endometrial polyp remoa-cd from a patient with funcUoDal 
bleeding in Uie rocnopaural period Note the cysUo cliaracter of tho glandj. 


Functional bleeding in the menopause is far more senous than at 
any other period, for this is the "cancer age " Irregular bleeding is the 
only sign of cancer of the uterus, and so functional bleeding mav 
easily mask an incipient concer of the uterus No one is escr iiMifind 
in treating functional bleeding at this penod of hfe until all measure 
to exclude cancer have been resorted to A good rule to foil i 
never to consider irregular bleeding of the mcnonausal “ 

tional until organic disease has been niled out ^ 
runcllonnl DIccilIng during llic ailldlienrine ir 

tionnl bleeding can occur dunng the chndbcaringp^od 

5i5t for monlKs Icndinp to n tcxcre woncl'in t ^ 

nriMnia It may cense 
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abruptly to be followed by a normal menstrual pattern It may have 
its ongm following a period of amenorrhea 

The dtagnosts of funcbonal bleedmg during the reproductive years 
IS more diflBcult, for the comphcations of childbearing are associated 
with bleedmg Abortion, ectopic gestation, hydatidiform mole and 
chononepithehoma may have to be considered m estabhslung a diag- 
nosis. Pregnancy tests, changes m the consistency and the size of the 
uterus and, occasionally, a diagnostic curettage will rule out these 
comphcations 

The cause of functional bleedmg m young women is still not clear 
As m other penods of life, it is probably endocrmal m ongm Nor- 
mal cychcal activity ceases, usually temporarily, and the ovanes may 
develop numerous foUicle cysts Corpora lutea are conspicuous by 
then absence With few exceptions, the bleedmg occurs m the pres- 
ence of a hyperplasia of the endometnum of varymg degrees, and m 
the absence of progestational changes Rarely, some portions of the 
endometnum may show secretory changes The ongm of the difficulty 
is not easy to ascertain It is rarely m the ovanes, more often m the 
antenor lobe of the hypophysis, or in some other locahty, and occa- 
sionally in the thyroid gland The difficulty m determmmg the cause 
interferes seriously with the therapy of this condition 

TREATMENT 

Functional Bleeding during Adolescence,— Functional bleeding 
durmg adolescence may need no specific therapy The comphcabon is 
defimtely Limited m dmabon, and will disappear as the young girl 
passes through adolescence mto matunty Active treatment is neces- 
sary if the bleedmg penods are very prolonged and lead to a senous 
dram on the blood 

EfiForts should be directed toward maintaining the youngster m good 
health Outdoor exercise and plenty of sunshme should be stressed, 
for most mothers restnct the activity of then daughters at the first sign 
of irregular bleedmg Nutntional faults should be corrected, and a 
well balanced diet, nch m protems and vitamms, advised Postural 
exercises may help some guls who have developed faulty habits These 
simple measures will suffice m a large number of cases, and are prefer- 
able to organotherapy , j 

The young girl who has bled sufficiently to embarrass her blood 
picture should receive more active treatment A careful physical ex- 
ammabon, mcludmg x-ray exammation of the chest, should be made 
to rule out the presence of disease The patient with a marked anemia 
should be brought mto the hospital Blood transfusion is the most ex- 
pedient method of restormg the blood loss rapidly Usually, a dilata- 
tion and a curettage is advisable This procedure is the most rapid 
and efficacious method for stoppmg the bleedmg Furthermore, it pro- 
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Vjdes endometrium for study and an opportunity for a good pelvic ex- 
amination, which is often difficult m these young girls 
A basal metabolism wlH reveal the state of the thyroid function The 
thyroid gland exercises an important role m the endocrinal regulatory 



Fis- 36 -Basal body temperature graph showing the normal pattern. Note the 
torn temperature follorvlng menstruation, the rise during the mailalory period and 
the nminlenaneo at the eles-alcd lercl for tho latter half of the cycle. Twenty four 
to thirty sir hours prior to monstruaUon tho temperature starts downwards. If 
pregnancy intenencs ft yrill remain at the derated level. 

mcchnnism of tlie reproducHse organs The th)ToId exerts its action 
on the Ovanes tlirough tho pituitar> gland. Moderate degrees of hymo 
thyroidism ma> result in disturbed ovarian activitj If the basal rate 
is low, thyroid extract should be administered. Usually I grain of 
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thyroid extract can be given for each minus 10 of the basal rate. Active 
youngsters should receive less thyroid substance than adults, and it is 
contraindicated in the thm, undernourished, nervous individual. 

Functional Bleeding during the Childbearing Period.-Func- 
tional bleeding during the*teproducbve penod calls for a careful sur- 
vey of the patients history, and a complete physical exammabon A 
diagnosbc curettage is indicated m order to rule out mbautenne 
pathology, and to provide endomebmm for study A basal metabolism 
should be roubne 

Basal body temperatures can be used to study the ovarian cycle as 
well as to obtam an accurate record of the bleedmg penods and to 
evaluate the result of medicabon The temperature graph should form 
an important part of each pabent’s record 

Body temperature vanabons m healthy mdividuals have been known 
for many years They are sensibve mdicators of physical as well as 
mental acbvity, metabohc acbvity and other physiologic functions 
Muscular work, food intake or mental excitement tend to raise the 
level of the temperature m the healthy individual Typical curves have 
been set up demonsbabng these fluctuations durmg a twenty-four 
hour penod under varying conditions They follow what is known as 
a diurnal pattern, for the temperatures durmg the night are lower 
than those recorded durmg the day, the nights bemg devoted to rest, 
and the days to activity 

In the healthy male, there is no vanahon in the daily pattern of the 
body temperature curve, other than that induced by the above fac- 
tors In die female, on the other hand, the normal function of the 
ovaries alters this basic curve The body temperature remains at a low 
level durmg the first half of the month, but with ovulation and corpus 
luteum formation, it rises during a penod of twenty-four to thirty-six 
hours, reaching a plateau where it will remam as long as the corpus 
luteum IS active Some twenty-four to thirty-six hours pnor to the 
onset of bleedmg the temperature will drop, reachmg the baseline es- 
tablished durmg the first half of the cycle In the event that pregnancy 
ensues there wfil be no drop m the temperature (Fig 36) In func- 
tional bleedmg there will be no typical rise in the temperahire, hut 
irregular fluctuations may occur throughout the month The return of 
a normal ovanan cycle will be heralded by a typical temperature 

^'^e patient is instructed to take her temperature orally immediately 
on awakemng each mommg, and to note it on a specially prepared 
graph A daily temperature reading each morning will provide a use- 
ful graph m three of every four women Bleeding should be noted, as 
well as medication and other factors that could influence the body 
temperature. 
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Organotherapy 

All of the hormones Involved m the process of reproduction, alone 
or in combination, have been suggested for the therapy of functional 
bleeding This fact is sufficient to emphasize that no one endocrinal 
substance is specific m its action, and that hormonal therapy is still in 
the experimental stage If this therapy is used, potent preparations 
should be selected, and their application should conform to physio 
logic prinaples 

Gonadotropins —If the failure of normal cychcal changes is in the 
pitmtary gland, the motor of the sex function, it is logical to think 
that gonadotropins should prove usefuL There are three types of these 
preparations, derived from different sources, and exhibiting different 
aotions Chorionic gonadotropin is derived from pregnancy urine In 
laboratory animals it will produce ovulation and corpus luteum for- 
mation, but its acbon is predommantly luteinizing There is no proof 
that it will stimulate the human ovary, and there is evidence that it 
will produce folhde atresia Equine gonadotropin stimulates folhcular 
maturation, ovulation and corpus luteum formation in the intact and 
hypophysectomlzed animal However, it will not stimulate follicular 
maturation and ovulation in the ovones of women with functional 
bleeding Hypophyseal gonadotropins, or extracts of the anterior lobe 
of the pituitary gland, will stimulate follicle groivth in the human 
ovary, and possibly produce ovulation The only potent preparations 
have been used experimentally and are not available for clinical use. 
They offer considerable promise, but at the present time there are no 
commercial gonadotropic preparations of Value in the treatment of 
functional bleeding. 

PnocESTEnoNE.— If functional bleeding occurs in the absence of ovu- 
lation and corpus luteum formation, the substitution of progesterone 
should correct the endocrinal imbalance and result in a cessation of 
bleeding. Treatment is best instituted about two weeks after curettage. 
If this procedure is undesirable, it can begin at any time. At least 
10 mg. of progesterone is administered intramuscularly each day for 
• Eve or six days Usually, bleeding will recur two or three days after 
the cessation of therapy, or, if it has continued, there will be an 
exacerbation of bleeding This bleeding is associated with the break- 
down of a progestational endometrium, and should last the average 
length of a menstrual period. Therapy should bo repeated In about 
three weeks It has been suggested lliat this procedure should be con- 
tinued for about four or five months, following which a normal pattern 
may be established. Pregneninoione is a progesterone preparation that 
can bo administered orally About fire times the parenteral dose 
should be giren, for it is about one fiftii ns nctiro ns progesterone 
Estrogens —Estrogenic preparations are used for the treatment of 
functional bleeding during Uie childbearing period. Eargc dail> doses, 
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5 to 10 mg. of stilbestrol, for a penod of six or eight days, will often 
result m a cessation of bleeding Smce most patients already have 
estrogens, this procedure is not physiologic Its efiFectiveness m the 
control of bleedmg may be due to the fact that the threshold for 
bleedmg is reached qmcldy and the mcreased amount of estrogens 
results in a precipitous drop and a breakdown of the endometnmn 
occurs more rapidly It may act directly on the endometrial vessels 
There may be a recurrence of the abnormal bleedmg, so that medica- 
tion will have to be repeated Hamblen and his associates have recom- 
mended that progesterone should follow the administration of estro- 
gens, and that they should be repeated cychcally. 

Androgens —Androgens are useful m the control of functional bleed- 
mg. There has been some criticism as to their use, because they are 
unphysiologic, and large amounts wdl produce evidences of mascuhn- 
izabon m the form of an mcreased growth of hair, enlargement of the 
chtons and change m the voice However, therapeutic amounts will 
not result m any undesirable effects and can be used safely Some 
young women complam of a mild acneform eruption, which disap- 
pears when the hormone is stopped If it is used parenteraUy, no more 
than 250 mg of testosterone propionate should be given m any one 
month m daily doses of 25 mg Tlie oral use of methyl testosterone is 
equally effective, but larger amounts are necessary About 30 to 50 mg 
a day for ten days or longer is necessary to control the bleedmg. 

FoUowmg the admimstration of androgens, a penod of amenorrhea 
of varymg lengths wiU ensue Abnormal bleedmg may recur, and the 
androgens may have to be repeated It is not known whether andro- 
gens act by inhibitmg the antenor lobe of the pitmtary gland, thereby 
suppressmg estrogen secretion, by neutralizing the effect of the hor- 
mone on the endometnum, or by a direct effect on uterme blood sup- 
ply through its action on the myometnum In normal women, andro- 
gens will mterfere wath ovulation, at tunes inhibitmg it, and at other 
tunes delaymg its occurrence Their efiBcacy m the treatment of dys- 
menorrhea IS often the result of a suppression of ovulation and a sub- 
sequent anovulatory menstrual penod 

Functional Bleeding in the Menopausal Period.— The treatment 
of irregular bleedmg at the chmactenc mvolves several important 
pnnciples In the first place, the possibihty of cancer of the uterus 
must be ruled out by a careful exammation, the visualization of the 
cervix and biopsy of any quesbonable lesion, and a diagnostic cu- 
rettage m the absence of gross pathology Secondly, if mahgnancy of 
the pelvic organs as a cause of bleedmg has been niled out, the on^t 
of the amenorrhea of a natural menopause can be awaited, unless the 
bleedmg is considerable and troublesome In the thurd place, if the 
bleedmg should be stopped, some procedure leadmg to an artificia] 
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menopause should be adopted Lastly, endocrine therapy must never 
be used for the control of funcfaonal bleeding at this tune 

SuBciCAL Tbeatlient —Benign bleeding of the menopause can be 
treated by the removal of the uterus, if there are no contraindications 
to surgery An abdominal or a vaginal hysterectomy is the treatinent 
of choice At times, it may be necessary to resort to surgery in young 
women in the late twenties, when other methods for the control of 
functional bleeding fad. In these women, ovarian function can be 
saved. The ovaries, if they are normal, may or may not be left m the 
woman in the menopau^ period. Many clinicians feel that these 
structures have outlived their usefulness, that they remain as poten- 
tial sites of neoplasms, particularly carcinoma, and that they are better 
out This is a logical decision in the woman who is not sentimentally 
attached to these senile organs 

Irradiation —Irradiation used for the control of functional bleeding 
in the menopausal period is effective by destroymg the remaining 
ovarian function This may be accomplished by the intrauterine Inser- 
hon of radium or by the use of deep x-ray therapy Irradiation is as 
effective a method for the control of irregidar bleeding in this group 
of patients ivith normal pelvic organs as is surgery, provided there is 
a proper selecbon of cases There should be little or no hazard in this 
selected group of cases and the results are excellent in at least 98 of 
100 patents Contraindications are extremely Important m the selec- 
tion of therapy 

The contraindications to Irradiation in this selected group of cases 
are 

1 Uncertalnlij as to tlic extent of the pathologic inooloement When- 
ever it is impossible to determine the exact state of the pelvic organs, 
surgery is preferable to radiation 

2 Inflammatory conditions of the rcproductioe tract, particularly 
the adnexa, contraindicate irraiation 

3 Precious pcloic surgery After aD pelvic opemtionx, loops of bowel 
may become adherent to pelvic structures In the normal patient peris- 
taltic action results in the constant motilit)’ of loops of intestme, so 
that ovcr-radialion of any one segment is unlikely Too much irradia- 
tion of the bowel at one site may be followed by damage and stric- 
ture formation 

4 Radiophobia X-ra) , radium and cancer are so closely associated 
in the minds of many patients that the use of radiation for the control 
of their bleeding may bo followed b) undesirable mental reactions It 
maj be impossible to convmco the patient that she does not base can 
ccr, and men though the bleeding Is stopped she may dm clop a pro- 
nounced cancerphobia Such patients are best treated by surgery 
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Technic of Irradiation 

X~rayTherapij.-Deep roentgen therapy is directed not at the uterus 
but at the ovanes Ovanan function must be destroyed if a successful 
result IS anticipated In most instances the dehvery of 400 roentgen 
umts to each ovary will produce a permanent cessabon of funcbon 
While smaller doses may produce the same effect in some mdividuals, 
there is no method for measuring the resistance of an individual ovary 
to x-ray therapy Consequently, an amount of treatment which has 
been demonstrated to be effecbve m a large group of pabents should 
be utilized 



Fig 37— The proper teclmlc for tlie applicabon of radium in the treatment of 
Actional bleeding in the menopausal period 

The skm dosage is of much less importance than the amount which 
reaches the ovary The total amount of radiabon to be dehvered to 
each portal is determined by the antenor-postenor measurement of 
the pelvis at the symphysis and a calculabon of the percentage of loss 
at the middle of the pelvis The amount of irradiabon to be delivered 
to the skm portals to produce castrabon may be calculated from tables 
set up on this basis 

Radium— The action of radium is twofold The most important 
effect in the treatment of bemgn bleeding is the inhibition of ovanan 
function In addition, there is a local effect upon the endometnum, 
resulting m sclerosis of the mucosa as well as of the vessels m the 
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Dtenue wall Because the effect on the ovary Is more important than 
the local destructive acbon and since too extensive local effect may 
result in a nonheahng chrome ulcerahon of the uterine wall, the pene- 
trating gamma rays must be fully utilized. Extensive local destnicbon 
IS produced by the soft beta radiation and these must be eliminated 
as completely as possible The enclosure of the radium in capsules 
with a filbabon capacity equivalent to that of 2 mm of brass will 
remove all the beta radiabon from the ongmal rays. The passage of 
the radiation through the capsule, however, sets up secondary radi- 
ation, part of which consists of alpha and beta rays If the capsule Is 
enclosed m a few millimeters of an organic substance such as rubber, 
the alpha and beta rays are almost completely filtered out and the 
resultant radiabon consists almost entirely of penetrating gamma radl- 
abon which produces a minimum local tissue effect. 

To produce the best effect the source of radiation should be concen- 
trated near the tissues upon which the effect is desired (endometrium 
and ovary) Hence, the capsule should lie m close approximahon to 
the uterine wall and should be within the body of the uterus Radi- 
ation of the cervical canal is undesirable because it is meffective in 
accomplishing castrabon and the destnicbon of the tissue may be fol- 
lowed by scar formation and cervical stenosis The most effective and 
least dangerous method of applying radium for castration is illustrated 
in Figure 37, in which two capsules are inserted in tandem The upper 
one, in the uterine cavity, contains the radium and the lower one, in 
the cervical canal extending throng the internal os, is empty 
The total amount of irradiation necessary to produce castrabon con- 
sistently is about 1800 to 2000 milhgnira hours la some individuals, 
ovanan function can be inhibited by less but to msure consistent con- 
bol of bleeding in a high percentage of cases, the dosage must ap- 
proach this amount Tlie duration of the applicabon depends upon the 
amount of radium used. However, in most instances no more than 50 
to 100 mg. of radium arc necessary The capsules are not removed 
from the uterus until the full dose is given unless some indication for 
removal arises 

The BcUon of radium in controlling bleeding is not immediate since 
it depends upon loss of ovarian function as well ns local changes in 
the uterus The effect may tahe place over a period of three to six 
wrehs and there may bo one, rarely two, blccdmg periods follov'ing 
bcabnent 



THE RH FACTOR 

Edith L Potter, M D , Ph.D " 

In a previous paper published m the January, 1944 number of these 
Chmcs I bnefly summanzed the facts which were then known con- 
cermng the Rh factor, its relation to erythroblastosis fetalis and to 
mtragroup blood mcompatibihties Later in 1944 the subject was dis- 
cussed more exhaustively and the reader is referred to that papeP 
for a detailed account of the mvestigations which had been published 
up to that time Smce then several excellent reviews have appeared 
and the majority of all local and national journals have earned papers 
in which case reports have been prefaced by short summanes of the 
discovery of the Rh factor and of the work which has established its 
relationship to certam clmical problems 
As a result of these numerous pubhcations, information concerning 
the Rh factor has become widely dissemmated and it is useless to 
contmue repeatmg the details of the early mvestigations The present 
paper is an attempt to call attention to some of the more recent de- 
velopments For more detailed information the ongmal papers must 
be consulted. 

INTERRELATIONS OF THE Rh AND Hr SUBGROUPS 

At the tune of the imtial recogmtion of the Rh factor it seemed that 
human blood could be differentiated mto two vanebes Rh-posifave 
which possessed the Rh factor and Rh-negabve m which it was lack- 
mg It was soon found, however, that Rh was not a uniform enfaty but 
was composed of several fracbons which might exist mdividually or 
m various combmabons The three whose existence has been estab- 
lished are at present called Rho, Rh' and Rh" and are found m the 
erythrocytes of about 85 per cent, 70 per cent and 30 per cent reqiec- 
bvely of all white races that have been studied Each is capable of 
anbgemc acbvity and can ehcit the produebon of specific anbbodies 
when mtroduced mto the circulabon of suscepbble mdividuals The 
three anbbodies are designated anb-Rho, anb-Rh' and anb-Rh", the 
names correspondmg to the Rh type responsible for then formabon 
When one form of Rh is present alone, the blood is designated as 
of Rho, Rh' or Rh" type However, Rh' and Rh" are rarely found 
except m associabon mth Rho and when either of these c ombmabons 
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exists, the bloods are designated Rho^ ^d Rho^^, or for greater ease, 
Rhi and Rh2 respectively ^Vhen all three are present the designation 
has been Rho' ", BhiRho, or most conveniently Rhz The combination 
of Rh' and Rb" is cahe'd Rh' " or Rhr 
The onginal antibodies which were produced experimentally and 
the human antibodies which were first recognized were of the anb-Bho 
variety This is the only kmd which it has been possible to obtam 
from animals and is the one which has been most commonly observed 
m human subjects when immunization to an Rh anbgen has occurred. 
Consequently, this is the only type of serum which is ividely available 
tor Bh testing. By its use not only are those mdinduals lackmg all 
fractions of the Bh antigen considered Rh negatwe but those belong- 
ing to Bh', Bh" or Bhx groups are Bh negative as welL Only bloods 
containing Bh(j( types Bho, Bhj, Bh2, Rhj) fall into the Bh-positive 
group Fortunately Rh' and Rh" are rarely present by themselves, 
and smce they seem to be less potent m then antigenic capacities the 
fact that their presence or absence cannot be demonstrated b} the 
ordinary anb-Rh testing serum is not of great clinical importance 
It must be remembered, however, that mdividuals who are Bh- 
negatii e with the ordmary serum may belong to groups Rh', Bh" or 
Rhr and that those who are Bh-posibie wnth the standard serum may 
be lackmg these same fracbons Because of this an Rh-positi\e person, 
as the term is generally used, maj possess nnb-Rh aggluhnins The va- 
nety of Rh anUgen possessed bv the person and the vanety causing 
his immunization must be different 

Not long after the Rh factor was discovered an Bh posibi e patient 
wus observed whose blood contained anhbodies reacting with all 
Bh negabve blood and with some Rh-posibve blood These anfabodies 
were designated as anti Hr because of their seeming relationship to 
anti Rh Other somewhat similar serums were subsequently found and 
two surieties of anti-Hr agglubnins which indicate the presence of 
correspondmg Hr antigens has’e been definitel} identified and a third, 
still undiscovered, is believed to exist These serums give reacbons 
which are complementar) to the three anb-Rh serums If cells fail to 
combine with the anhbodies in any specific anb-Rh scrum, they will 
invanablv combine with those in the corresponding anti Hr scrum 

It seems apparent that the collective fracbons of Rh and Hr arc 
allelic. Hr being recognized as an antigen with a dominance equal to 
Rh Before serums capable of establishing the presence of Hr were 
identified, all bloods Ming to react walh nnb Rh scrums were consid- 
ered Rh negative and the Rh negative character, waatten rh was be- 
lieved recessive to Bh (Rh-U) Hr should now replace rh in all genetic 
consldcrahons 

Tlicre are three recognized Rh anluxcns, Rho, Rh', Rh" which, as 
Slated prcviouslv maj exist alone or in combination It had been 



238 


EDITH 1. POTTER 


postdated that these are inhented by means of eight aUehc genes four 
of whidi are smgle, rh, Rho, Rh', Rh", and three of which are double, 
Rhi, Rh2 and Rhy, and one of which contains all of the antigens, Rhz 
Each of the last four may act as two genes when transnutted to off- 
sprmg, they usually remam combmed but may be broken up mto 
the two component parts (Rh' and Rho) (Rh" and Rho) and so on 
Now that the identification of two Hr antisera and their correspond- 
ing antigens has been accomphshed and it has been shown that each 
anbgen is allelic to a specific Rh subtype, it seems reasonable to as- 
sume that inheritance may be by means of double alleles on each of 
three loci of a chromosome, the alleles bemg Rho and Eho, Rh' and 
Hr', and Rh" and Hr" mstead of by means of a group of Rh or Hr 
fractions m a smgle gene Each chromosome must dien carry one and 
only one member of each of the three pair Eight possible combma- 
tions exist 

If only one chromosome were mvolved m the establishment of 
genetic pattern it wodd be possible to determme the genotype of any 
mdividual by the use of three anb-Rh serums However, smce there 
are bvo chromosomes each of which may have any one of eight 
Rh-Hx combmabons, it is ody by the addibonal use of three anb-Hr 
serums that a complete gene pattern codd be obtameA If the three 
variebes of anti-Rh and the three vanebes of anb-Hr serums were 
available it wodd be possible to differenbate bventy-seven of the 
thirt)^-six different tj'pes of blood postdated by the mdbple allele 
theory, or all bventy-seven types postulated by the tnple gene theory 
In order to make it easier to understand and to remember the 
genebc pattern, a suggesbon has been made that capital letters C D E 
be used to mdicate the presence of genes responsible for the three Rh 
fracbons and correspondmg lower case letters be used for the presence 
of tie three Hr fracbons 

C D E c d e 

Rh' Rho Rh" Hr' Hh© Hr" 

An mdividual whose blood was homozygous Rij wodd be designated 

and his genotype wodd be estabhshed by the fact that his cells 

wmJd react with anb-Rh', anb-Rho and anb-Hr" serums and wodd 
fail to react with anb-Rh", anb-Hr' and anb-Hro serums 
An mdividual, on the other hand, whose cells were heterozygous 

Rhi wodd be designated and his genotype wodd be established 

bv the fact that his cells wodd react with all serums except anb-lto" 
Another suggesbon has been made for the subsbtubon of number 
for the six serums listed above, arrangmg them in the order given, and 
fojiowmg Rh by the numbers indicabve of the sera which give posi- 
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hve reactions Thus homozygous Rhi blood becomes Bh 126 and 
heterozygous Rhi blood becomes Rh 12456 
In the few laboratories where all three anti-Rh serums and anti-Hr' 
serum are available the genotype of the majority of individuals can 
be established However, since only one or two anti-Hr" serums have 
been recognized and no anti-Hro serum has been found, a complete 
genetic analysis of the Rh constituents of all bloods is as yet not 

possible. 

ACCLUTINATINC AND BLOCKINC ANTtBODlES 

The original antibodies which were demonstrated were all ag^u- 
HniTT! m spite of the fact that they reacted as hemolysins within the 
body Subsequently the existence of another variety of Bho antibody 
was discovered, which was capable of combining with any cell con- 
taining the Bho antigen but was mcapable of causmg agglutination 
If cell! were exposed to this antibody and later were added to serum 
containing anti-Rh agglutinins, they failed to become agglutinated— 
the action of the agglutinins was bloched by the action of the other 
antibodies These antibodies have been designated as blockmg, partial, 
incomplete or thermostabile antibodies because of the characteristics 
they manifest Blocking antibodies of specificity Rh' and Rh" and Hz' 
have also been recogmzed but they appear to be very rare 
Blocking antibodies and agglutinating antibodies specific for the 
same Rh subgroup may be found together or either may be found 
alone, in exceptional cases the specificity of the blocking antibody may 
differ from the agglutinating antibody It seems possible on rare occa- 
sions that the introduction of Rhi (Rho Rh') cells may be responsible 
for the production of agglutinins against Rh' and bloddng antibodies 
against Rho 

The clinical importance and tho relative significance of agglutinat- 
ing antibodies In contrast to blocking antibodies has not been estab- 
lished Both are evidence of immunization and the statement has been 
made that agglutinating antibodies appear first and are later supple- 
mented or replaced by blocking antibodies, the presence of the latter 
indicating a greater degree of immunizatioa Blocking antibodies ore 
demonstrable In the circulation for longer penods of time than are 
agglutinating antibodies and they may sometimes be found many 
years after they have once made an appearance The concentration 
of agglutinating antibodies usually diminishes more rapidly but they, 
too, occasionally persist for many years 

Bh FACTOn IN TBANSniSlON 

The principal advances that have been made since 1943 In the study 
of the Rh factor have been In the fields just described, namel), in tho 
further elaboration of the Interrelations of the RIi and Hr subgroups 
and in tho discovery of the Ibcrmostabile blocking antibodies. 
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The importance of determmmg the Rh as weU as the AB blood 
^oup pnor to transfusion had been established before 1944. It had 
been shown that mtroducbon of Rh-positive blood mto some Rh- 
negative mdividuals resulted m the formation of Rh antibodies One 
mjection of blood rarely causes immunization and m some mdividuals 
no immunization is ever produced regardless of the amount of Rh- 
posihve blood, the number of mjecbons or the time mterval between 
mjections After unmunization has once been established Rh-posibve 
blood will be rapidly destroyed if mjected mto the blood stream of 
such an mdividual The seventy of Ae reaction will depend on the 
degree of immunization and the amount of blood mjected Death may 
occasionally follow 

Immunization of the female as a result of Rh-positive transfusions 
wiU ordmanly cause erythroblastosis fetahs m all Rh-positive ofFsprmg 
who are bom after the immunization has occurred A large share of 
the women who give birth to erythroblastobc babies m a first preg- 
nancy have been immunized m this way Consequently no female 
either pnor to or dunng the reproductive penod should be transfused 
without havmg the Rh status determmed Except m extreme emer- 
gency, only Rh-negabve blood should be given if she is found to be 
Rh-negative 


Rh AND ERYTHROBLASTOSIS FETALIS 

The concept of the relation of the Rh factor to erythroblastosis has 
remamed much the same dunng the last few years Over 95 per cent 
of aU women who bear children with this disease are Rh-negahve 
when tested ^vlth standard semm and by the vanous methods which 
are now m use either blockmg or ag^utmatmg anbbodies can be 
demonstrated m the blood of pracbcally aU such women A few m- 
stances have been reported m which low bters of anbbodies have 
been found m the blood of a mother of an Rh-posibve child who failed 
to show evidence of erythroblastosis Such a condibon must be rare 
and the data so far presented are relabvely meagre 
A or B blood factors when present m ^e offspring and absent m 
die mother have occasionally been considered the cause of erythro- 
blastosis It is beheved that the maternal producbon of abnormal 
anb-A or anb-B immune bodies may be a response to sbmulabon by 
the cells of the fetus In many of the cases thought to be due to the 
anbgemc effect of A or B substances the diagnosis of erythroblastosis 
has been open to quesbon 

The presence of one of the Hr blood factors m the fetus and its 
absence m the mother has also been estabhshed as a cause of im- 
munizabon and resulbng erythrobl^tosis 

Tlie reason for the vanabon m the chmcal manifestabons ot erytn- 
roblastosis is sbll not known Although the durabon and degree ot 
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maternal immunization are commonly considered the factors deter- 
mmmg the severity of the disease, other unknown conditions are prob- 
ably of more importance It has been suggested that a difference in 
the protem constituents of the blood of &e infant before and after 
birth may be responsible for the frequent mcrease in symptoms fol- 
lowmg delivery— that the newborn infant possesses proteins which 
facahtate anhbody-antigen reactions that are lacking m the fetus It 
has also been suggested that erythroblastosis characterized by jaundice 
immediately after birth is an entirely different disease from that in 
which the jaundice reaches its height at three or four days of age and 
the importance of Bh immunization as the common cause of all forms 
of erythroblastosis has been quesboned. This has not been adequately 
supported and existing data indicate that it is probably incorrect 
The names erythroblastosis and erythroblastosis fetalis as mdusive 
terms for the disease produced by antigen-antibody reaction in the 
fetus and newborn have been subjected to criticism smce the discov- 
ery of the Rh factor Hemolybc anemia of the newborn has been ac- 
cepted by many inveshgators as a preferable term and this, in turn, 
has been changed to congenital hemolybc disease in some pubUca 
Uons The name makes little difference so long as it is realized that 
a spedflo disease entity does exist which has a unifonh etiology and 
in which the various cUnical manifestations are so closely integrated 
that it Is impossible to produce more than on artificial separobon The 
terms (a) fetal hydrops, (b) icterus gravis, and (c) anemia of the 
newborn are pracbcally synonymous svith (a) extreme, (b) severe to 
moderate, and (c) mild forms of erythroblastosis or congemtal hem- 
olytic disease. There has not as yet been any evidence brought forth 
to prove that any sjrecific type of anbbody is associated exclusively 
with any form of the disease. 

The treatment of erythroblastosis remains the same as when it svas 


first shoivn that Hh negafave cells survive longer in the circulation of 
the affected infant than do Bh posibve cells Treatment is s>mp- 
tomalie, if anemia exists intravenous transfusions must be given If 
anemia does not e.xist the addition to the circulation of unneeded 
blood appears to increase the rate of cell destruction, further to overtax 
elimination by the liver and to increase the possibility of brain injury 
A few investigators have reported finding Rh positive cells satisfactory 
For purposes of transfusion, but at the present time the evidence sun 
ports the use of Rh negative cells for the first few weeks of life (n mein 
cnee to Rh posihsc cells No medication has been found of value In the 
early stages of the disease ’ 


No methods have been discovered by which maternal 
may be prevented or the degree of immunizaiion l^vutd a(tn the 
Immune slate has once been established No mi llmrl „ .n,. 

fetus against the effect of maternal fmmunfrallon durfng^Vs IntmuliSe 


•> 
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life has been evolved. Early debvery by cesarean section has a theoretic 
therapeubc value, but the results for tlic most part have been disappoint- 
mg Transfusion either through tlie umbihcal vem or through some 
other vessel immediately after delivery may m rare mstances be life- 
saving and preparations for such a procedure should be made m ad- 
vance of debvery when a woman has previously given birtli to a baby 
with proven erythroblastosis Exsangumation transfusions of the baby 
immediately after birth appear to have been followed by excellent re- 
sults m a few cases but the techmcal difficulties encountered make it 
impractical for general use 

Lengthenmg the interval between pregnancies does not seem to be 
of value m preventmg the disease 

SUMSIARY 

All human red blood cells contam one or both vaneties of each of 
three pairs of antigens, all cells wiU consequently possess Rh' or Hr' 
or both and Eho or Hro or both and Rh" or Hr" or both Only one 
member of each pair is present m a smgle chromosome and eiglit pos- 
sible combmations exist With two chromosomes twenty-seven different 
combinations are theoretically demonstrable 

Maternal nnmumzation may be evidenced by the presence of either 
agglutmatmg or blockmg antibodies 

No means of preventmg immunization of susceptible women during 
pregnancy or of preventmg the development of erythroblastosis m an 
Rh-positive fetus conceived by an immunized woman has been found. 

The treatment of erythroblastosis m the infant after birth is symp- 
tomatic If anemia exists, blood transfusions using Rh-negahve blood 
of compatible group should be given immediately 



UNUSUAL CLINICAL MANIFESTATIONS OF CHRONIC 
HYPOPARATimiOIDISM 


HERitiN A. Levt, MJD “ 


The intToduction of dihydrotachysterol’ has facihtated the treatment 
of parathyroid deficiency Most recent stuchcs^ concerned the specific 
property of this derivative of irradiated crgosterol of raismg the blood 
calcium level, the efficacy of which in hypoparatliyroidlsm is no longer 
questioned TTie diagnosis of hypoparathyroidism, however, may often 
be overlooks because of the tendency of the a’caminer to expect mus- 
cular tetany Acute hypoparathyroidism, almost alwaiys a state of tetany 
complicating a thyroidectomy, is usually iruld, transient, easily recog- 
idzed and just as easily controlled This is not true of chronic hypopara- 
thyroidism, which usually follows a thyroidectomy but may appear 
spontaneously, varies greatly m severity and often shows a larval or 
latent tetany Until the use of dlhydrotnchyslerol it frequently defied 
all attempts at proper therapeutic control 
The condition of a number of patients who have attended our meta- 
bolic outpatient clinic over a period of years was mib illy unrecognized 
bemuse tetany was not mamfest or the mam or presenting symptom was 
Mt genially suggestive of parathyroid deficiency The followmg case 
dies present unusual manifestations of chronic hypoparathyroidism, 
occurring after a thyroidectomy 


^ Original Diagnosis of Slnclnro of the Esophagus, Cause 
nknouTi with Suspicion of Carcinoma, Recognized at Esoph 
agoscopy as Spasm 


f "•Oman, 40 was referred In December 1W3 by her privnto 
hire ftf ° ^tpoUenl cUnfc for diagnostic csoplmgoscopy because of a itrics 
^ jI»o\vn by xm) simile*. At csophngoscopy a Dorroal 
out furUjcr medical study \\ms suggested to rule 

policnt lind n Ibyroldcctomy at the age of 17 for 
mellt nT •* ^ong oficr and periodlcnlb since llie opemUon she experienced 

Id die rjucsilonlng were detcribed os tenseness 

ness. For ikr— tlw Immls and a general feeling of fnllgue and u-cal- 
a«odaled l>egan to experience subslcmnl pain 

pl^ysldnn. \ rli and dlillculty In sw-allmving food and finally ccnsnlled her 

(Fig OS) ctamlnallon nneaJed a spasmodic stricture of the esophagus 

, — epuntnatlon revealed a pale, undcmourisHcd white woman, tempera' 


Ibo Department of Mcdidne, Unir-etjlly of llltifflli College of XledlciDC. 
Medldne^*' Department of Internal Medicine UnU-enlty of UUnoU CoDcgo ot 
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ture 98, pulse rate 88, blood pressure 125 systolic, 80 diastobc. The hmr and skin 
were somewhat dry and coarse There were no abnormal findmgs m the pupils, 
lens or retina of the eyes Both the Chvostek and Trousseau signs were strongly posi- 
tive Except for a thyroidectomy scar, there were no other sigmfieant physical 
findmgs 



Fig 38 (Case I )— X-ray evidence of spasmodic stricture of the esophagus m a 
* woman with hypoparathyroidism 


LdborcOoTy data. 

TTnne negative for albumm and sugar 

Blood hemoglobm, 65 per cent, erythrocytes, 4,350,000 per cu mm , leuko- 
cytes, 6000 per cu. mm , normal differenbal count 
Blood Kdin test negative , „ , , ^ 

Basal metabolic rate, plus 22, plus 3, plus 14 per cenL . j 

Blood chemistry (all values m mg per 100 cc ) total cholesterol, 203 
192 total calcium, 4 4, morgamc phosphorus, 6 1, fastmg ^uc^e, 88, 
urea mtrogen, 10, creatme mtrogen, 1, total serum protem, 6 4, albumin, 

tRb O T mto^l^ *6 electrocardiogram ( measured from the begmnmg of the 
QlJ^?eH?Sd of the T wave) ^vas 0 40 second with a cardiac rate of 90 

Daily treatment consisted of 1 dihydrotacliysterol capsule (cont^' 
2 5^me of the drug), \vith 6 drams of calcium lactate powder taken 
orally. Improvement was rapid, all dy^hagia disappeared dong w 
SHervousness and tenseness that the patient complamed of Her 
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weight intaeased from 128 to 148 pounds The blood calcium rose to 
8 1 mg. per 100 cc., and the Q-T interval dropped to 0 32 second with 
a cardiac rate of 92 X-ray of the esophagus on September 9, 1945, 
showed no evidence of spasm “The esophagus appeared entirely nor- 
mal" 

Although gastrointestinal disturbances due to muscular spasm in 
hypoparathyroidism are kno\vn and described as nausea, belching* 
vomiting, diarrhea or spastic constipation and severe Intestinal cramps,**® 
there has been no report of esophageal spasm being due to a hypocal- 
cemic state 

Caee H, Marked Mnacular TV^eakness Completely IncapadUUng 
Patient for Many Years with Bilateral Lenticular Cataracta 
Diagnosed Originally as Congenital, and the Recent Added 
Complication of Pernicious Anemia 

I*. W , a wHte woman, aged 40, wm ficrt «ccn in the metabolic outpatient clinic 
in Apri 1637 A thyroidectomy had been peifonned In 1914 for a severely totlo 
goiter, ttio symptom* oI ejcophthalmos, marked weight loes, heart palpitaticm, and 
nervousness being dcifflbed by the patient ImmedialcV idler the operatiem, and 
for five to *k years thereafter, attacia of imconsdousness and severe muscle cramps 
completely diabled t^ young ^voman; her family vm told that she could not 
recover She described periods of loss of consciousness for as long as thirty minutes 
and almost conUoual cramping and sUfiness of various muscle groups, producing 
such s>’mptams os dyspnea, aphonia, accoucheurs hand and stifEness of the neck, 
fingers and tongue. During inltUl period, bed rest in the hospital or at home 
was piacticaliy continuoiu, treatment being symptomatic. Gradu^y there was a 
subsidence of the severe hypocalcctulc symptoms and a cessation of the attack* of 
unconsdousuess. From then (approximated 1920) till the tinw of admission, severe 
generalized muscular weakness had existed with periods of outspokmi tetxmy Inter- 
si)ci*ed with mild muscle cramping. About 1925 vision begM to fall in both eyes. 
Bilateral cataracts were found diagnosed as congenital, and operated upon £n 1928 
In Mlduukeo, and again in 1929 In Chicago 

At the time of the Initial examination, the patient* main complaint was the 
marked asthenia that prevented her from doing c\-en light housework 

Exam ination show^ a moderately pak, well developed woman, not acutely ill, 
With normal (emperalurc puke and resplmtory rate. Blood pressure was 110 
jyitolic, 75 diastolic. Examination of the eyes *ho^ved a (Bvcrgcnt strabismus with 
an opacity of the right lens, and capsular remnants in the left Jens teeth 
enamel ^^*as b>TX7pla3tic, fingernails and hair u’cro dry and lusterless, CKvosteks 
and Trousseau s signs were easily olidted. Except for the old thyroidectomy scar, 
no other obnonnahtics were found. 

Lahoratary data. 

Urine neg3ti\‘e for albumin and sugar 

Blood hemo^bln, 11.5 gm. (69 per ccnt)j ciythrocyies 5 030 000 per cu. 
mm. leukocytes 8,500 per cu. mm. normal dlfiferenllal count 

Blood Ktthn and Waiscnnann test* negaliN“e 

Bosal metabolic rate pins 8 and plus 11 per cent 

Blood chemisliy (all >*alue* In mg per 100 cc.)i total diolesterol. 238 total 
caldum 4 44 and 4 9 inorganic phosphorus 7.2. 

X ray examination of the skull Tcv'caled no cerebral calcification as described by 

RalOT and llslnes.s Q T interval of the ekctrocardloffram measnred 0 40 second 
with a cardiac rate of 78, 
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Dunng the first year treatment consisted of various preparations of vitamm D 
with calcium lactate The blood calaum was raised to 6 5 mg per 100 cc on this 
management, but in November 1938 the patient was started on AT 10 orally 
Since then she has taken 1 or 2 capsules (or their equivalent) of dihydrotachysterol 
daily, witli tlie blood calcium being maintained between 8 and 9 mg per 100 ca 
She was now able to work every day, and further eye surgery was carried out 

This patient had recurrent and severe tetanic seizures over many 
years, but it was the severe asthenia that brought her to the chmc. She 
had practically become inured to the muscular “stilFness.” 

Other authors who have noted this tendency to asthema mclude 
Ketcham,® “marked muscular msulBciency was noted in five adult pa- 
tients,” MacBryde,“ “general weakness and easy fatigue,” Margohs and 
Kjause’s'*' and Cantor and Scott’s"’ patient complained of “general weak- 
ness,” and Bootliby’s^ “of considerable muscular weakness ” Lenticular 
cataracts are a well known comphcahon of chrome hypoparathyroid 
states 

Early in September 1943 this patient complained of coldness and tingling in the 
legs and feet, but since her unne showed insulBcient calcium output with the Sul- 
kowitch reagent,** tliese symptoms were mterpreted as due to temporary latent 
tetany On October 9, 1945, die blood calcium level was 8 1 mg per 100 cc., and 
the morganic phosphorus 4 7 mg per 100 cc The pabent was not seen agam until 
January H. 1946, at which time tlie complaints of numbness and diificulty in waBc- 
mg made us realize we were not dealing with tlie usual symptoms of larval tetany 
Neurological examination tlien showed a defimte spastic gait and hyperactive deep 
reflexes, with a marked impairment of deep position and vibrabon sense in the 
lower extremihes An Ew.ild test meal revealed no free acid in the stomach con- 
tents X-ray examination of the skull showed a fairly tliick bone cortex, but again 
there was no evidence of calcification in the brain Hematological studies of both 
the peripheral blood, and sternal bone marrow were typical of pemiaous anemia. 

Peripheral blood 

Hemoglobin (eleebre photolometer), 9 9 gm 
Eryllirocytes, 2,640,000 per cu mm 
Leukocytes, 7,200 per cu mm 

Differential blood smear polymorphonuclear neutrophils, 67 per cent, 
eosinophils, 2 per cent, lymphocytes, 28 per cent, monocytes, 3 per 
cent 

Definite evidence of anisocytosis, poikilocytosis and macrocytosis 
Hematoent (r), 34 0 per cent 

Hematocrit (w), 0 8 per cent . 

Sedimentabon rate (Wintrobe) 33 mm per hour (uncorrected), 18 mm 
per hour (corrected) 

Mean coipusailar volume, 128 cu microns 
Mean corptisciil.ir hemoglobin, 37 micromicrograms 
Mean corpuscular hemoglobin concenlrabon, 29 per cent 
Ictenis index (normal 5-7J(>), 7 0 units 
Sternal morrow aspiral ion (method of Dr L R Limarzi)® 

Fat (yellow). 0 5 per cent 
Fat (red), 0 5 per cent 
Plasma, 61 0 per cent 
Mycloicl-erylliroid, 5 0 per cent 
Erythrocytes, 33 0 per cent 



CHBONIC HYPOPABATHYBOnaSM 


247 


On treatment ^vith liver Injections, there has been gradual but definite 
improvement m the patient's condition Last blood examination of May 
24, 1946, showed hemoglobin, 10 gm , and erythrocytes, 4,490,000 per 
cu. mm 

The question arises as to whether the patient s long-standing asthenia 
had been caused by an unrecognized pernicious anemia Agamst this is 
the fact that she had regamed her strength and retained it for the past 
eight years, on treatment solely of the hyjaoparathyroid state. Also there 
had been no previous evidence of n macrocytic anemia on sue previous 
careful hematological studies, although no sternal puncture had been 
done A routine blood count done on December 2, 1944, showed a hemo- 
globin of 12 gm and an erythrocyte count of 4,440,000 per cu mm 
The combination of clironic hypoparathyroidism and pernicious an- 
emia must be rare, for Murphy,*“ in his volume on Pernicious Anemia, 
does not mention the association, although he does feel that hypothy- 
roidism and pernicious anemia occur together, possibly more commonly 
than reported 

There was no cUnical evidence of postoperative hypothjToidism in 
this patient She showed a normal basd metabolic rate on several occa- 
sions, and the total blood cliolesterol was 238 mg per 100 cc —a lilgh 
normal value However, Freybergs" first patient had an achlorhjdria, 
and Ketcham' in the discussion of this same report stated that foiir of 
five of his patients who developed hypoparathyroidism after goiter op- 
erations showed an achyha on gastnc analjsis 

Case in Attacks of Unconsclonsness, Mistaken for Epilepsy and 
II)-8tcno 

V T., a white woman, aged 27 years, first seen In May 1042, Imd undergono a 
thyroidectomy ten years previously Almost immediately niter Uie operation, she 
began to eip^eneo aUacls of muscular Iwilcirings and spasms of the hand muscles 
Later preened by mlid muscle tsvitciiing nrore serious spells occurred, character 
Ized by periods of oncooscioufness lusUng from ten minutes to about two hours at 
periods of several a week to once In scvcml montiis Tlio patient described tlicse 
spells os a daze or a nightmare, more common towards night w hen she was rehued 
or lying down. Such choracterisUcs of epilepsy os biting Uio tongue frothing at the 
mouth and convulstons did not occur Tlio surgeon, wlio had done the thyroidcc 
tomy, recognised tlio caosaUso factor and trcatctl the patient with caldum salts 
and viosterol orally, and parathormone injections with fair symplomatlo relief 
However, after this surgeon died, several years passed before Uie paUent camo to 
the dlsperrsary and, wlUt only sporadic core sire again began to expencnce frequent 
attacks of loss of consciousness with no tetany She consulted several physicians 
ono diagnosed epileptiform scisurcs tsra otliers hysterical attacks In spile of the 
patients history 

EsamlnaUon resenlcd a thin white woman willi normal tcmperalurc, pulse rato 
^ulood pressure 120 systolic 60 diastolic. Tlicre svas no evidence of opaciUcs In 
^^kns of the eyes Tho liatr and sUn wore dry and lusicrtcss Both the Clwnstrk 
arm Trousseau signs wore posiUy e A Uiysoidcciomy scar was present ntlrerwlsc rro 
abnormalities were noted. An elTctrocnceplialogram was not done 
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Laboratory data 

Urine, slight trace of albumen, no sugar 

Blood: hemoglobm, 8S per cent, erythrocytes, 4,480,000 per cu mm 
leukocytes, 7,800 per cu mm ' 

Normal differenfaal coimL 
Blood Kahn test negative 
Basal metabohc rate plus 9 per cent 

Blood chemistry (all values in mg per 100 ca) total cholesterol, 228, total 
calcium, 5 60; morgamc phosphorus, 5 75 
The Q-T interval of the electrocardiogram was 0 38 second with a rate of 82. 

Treatment consisted of oral calcimn lactate and from 5 to 8 drops of 
the dihydrotachysterol solution m oil, 0 5 per cent ( each 1 cc repre- 
sents 5 mg. of the drug) or 1 capsule The patient has had no further 
attacks or spells, the blood calcium bemg kept above 9 mg per 100 cc 
This patient vyas m the paradoxical position of knowmg what was 
producmg her seizures, but because her symptoms did not fit in with 
the usual picture of tetany, she was labeled hystencal or epileptic 
Epileptiform convulsions occurred m eleven of Lachmann’s patients^^ 
as well as m those of other authors Accordmg to Taubenhaus 

and En^e,^® spells of complete unconsciousness are rare, and it is ques- 
tionable if they occur because of hypoparathyroidism These audiors 
reported a patient with idiopathic tetany and epilepsy and thorouj^y 
reviewed the hterature regarding this association However, other au- 
thors^®’ ^ did describe spells of unconsciousness, not epileptiform in 
nature 

Case IV. Bilateral Optic Papilledema, Developing in Uncontrolled 
Postoperative Hypoparathyroidism, Interpreted as Due to an 
Intracranial Lesion 

F. A, a 38 year old white woman, was first seen m the surgical outpatient 
department m January 1943 for a large goiter producmg dysphagia There was no 
evidence, subjective or objective, of thyrotoxicosis On May 12, 1943, a nontonc 
nodular goiter was remov^ On the first postoperative day the patient noticed a 
peculiar feelmg like a tenseness m the face, nose, tongue and fingers, later replaced 
by actual cramps, the face feelmg “like a board ” Injections of parathormone pro- 
duced immediate rehef and were contmued until discharge from the hospital The 
patient was referred for further care to the metabohc outpatient clinic but did not 
attend imtil August 18, 1943 At this tune she complained of a contmuation of the 
cramps in the fingers and toes, stiffness of the face muscles and twitchmg around 
the mouth On exanunation, the Chvostek and Trousseau signs were posibve, and a 
diagnosis was made of postoperative hypoparathjToidism with latent tetany 

Blood calcium was then 6 4 mg per 100 cc and morgamc phosphorus 5 3 mg 
per cent The urme was negative The blood count was normal and the blood 
Kahn test was negative Treatment advised was three dihydrotachysterol capsules 
daily, and thirty-tivo 5-gram tablets of calcium lactate daily 

■nie pabent discontmued her visits to the outpabent dispensary and received no 
further treatment unbl May 16, 1945, when she returned with complamts of 
marked weakness, and tangling and stiffness of various muscle groups On exanuna- 
hon the Chvostek and Trousseau signs were markedly positive The blood calcium 
level was 6 6 mg and phosphorus 5 9 mg per 100 cc The Q-T interval of the 
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elecliocaidiDgisun was 0 40 second with a. caidlao rate of 75 Again traatment was 
stilted with a dally dose of 1 dihydrotachysterol capsvde and 6 drams of caldim 
lactate powder The dosage of A. T 10 was rapidly Increased to 3 capstdes d^y 
but with no real improvement At this Umo the patient complained of a clouding 
of viston" and was referred to the eye outpatient clinic Examination there on Jane 
11, 1945, shotved clear media with elevation of the right disk of 2 diopters and the 
left disk about 3 diopters, both disks being edematous svith blurred margins, no 
hemoiriiages were present and the periphery of both fundi were normal (Fig 
39 A) Vision was recorded as right 08 + 2 left 08 + 8 The diagnosis was 
bilateral choked disk, and the patient was i^erred to the nenrologlcal outpatient 
clinic. 



Between June and September of 1045, the paUent was In the Illinois Neuro- 
psycliiatiic Institute for s-arious diagnostic procedures for a suspected neoplasm of 
tbo brain. During tills time, the bilateral papilledema varied between 2 and 3 
illoptcn with no impairment of tho visual fields (Fig. 40), vision being recorded as 
8/10 on tlio right 10/10 on tho left. Them were no pathological reSeies, hut a' 
mild asjTnmetrv of the face suggested a possible supranuclear right facial paralsals. 
X ray of the skull showed a rather largo sella turcica measuring 17 x 18 mm, 
questionably within limits of normal. Spinal puncture with tbo paUcnl well relaxed 
showed 0 pressure of 216 mm. of water, and normal spinal fluid with r» abnor- 
malilles In ccUr or protein content An eleetroencepliaiogram (Fig 41) taken on 
Jutw 20 1945 was reported ast "Kccord shows good 10 pet seeond activity In all 
leads. No seiiure discharges, no forms of abnormal acthil) Impression i Normal 
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elecfroracep^alogram-lO per second No evidence of damage in accessible cor- 
tex Un July 2o, 194o, a bilateral ventnculogram was made reveabng moderately 
mcreased mtracranial pressure, normal cortex and a some^vhat larger left lateral 
I'entncle than right There was no particular displacement or deformity 



Fig 40 (Case IV )— No impairment Is apparent m the visual fields 

A neoplasm of the brain was suspected, with probable location in the midlme, 
m or near the tliird ventricle or in tlie left cerebral hemisphere The patient was to 
be followed in the outpatient clinic and readmitted to the hospital for a subtemporal 



o 

LO 

Fig 41 (Case IV) —Electroencephalogram shows good 10 per second acbvily m ah 
leads No damage in accessible cortex is apparent ' 

' 

decompression^ for preservabon of eyesight, or if further symptoms or locall^g 
Slims developed ivftirmcrease or persistenc-e of papilledema The electroencephalo- 
' gram was repeat^ on November 20, 1945, again bemg normal with “no evidence 
'df localized dain'age in accessible cortex.” 

f ® Electroencephalogram and interpretabon courtesy of Dr Fredenc A Gibbs, 
'llhnois Neuropsychiatric Insblule 



251 


CHBONIC mPOPABATHYHOHflSM 

Tho patient returned to the metabolic dinlc on ]anutiry 3, 1946, c»mplalntag 
mainly of 'tightening and tenseness" of muscles of face, hands chest and abdomen. 
Her eyesight with glasses had not become worse, visual fields were recorded ra 
October 1 1945 and again on January 7, 1946 There wns still evidence of papU- 
lederoa of both dlslcs, although less than previously The Ghvostok sign was 
maiicedly positive. Blood calcium svns 6.5 mg and phosphorus 5 2 mg per IM co. 
The patient was mode to reallie the importance of proper control of her hypo- 
calcemia and became more cooperative. Treatment consisted of oral caldum lactate 
powder 6 drams dally a low phosphorus diet,** and dlhydrotachyiterol in capsules, 
starting with 3 daily, and increasing to 6 dally Blood calcium determinations were 
done weekly and tho urine caldum level, as suggested by Albright,* was deter- 
mined every other ^y Gradually the patient lost her muscular tenseness, the 
Chvostek sign lessened In interrslty, Uie blood caldum level rose to 9 0 mg per 100 
cc, rmd the papilledema receded greatly (Fig 39 B) 

The occurrence of papilledema with uncontrolled hypoparathyroid- 
ism is certainly not unknown Albrecht'^ in 1924 describe a patient 
with idiopathic tetany with papilledema and attacks of unconscious- 
ness and was able to find mne other case reports m the hterature Barr, 
MacBryde and Sanders'® reported two more pahents, one postoperative, 
the other with idiopathic tetany, both with attacks of unconsciousness, 
increased intracranial pressure and papilledema with subsidence of the 
papilledema on treatment ivith dihydrotochysterol They stated “Neu- 
rologists and neurosurgeons who saw our second pabent thought she 
had a brain tumor" 'Ihey also mentioned a patient of Shelling and 
Goodman'* with the statement that "BUnteral papilledema was casually 
menhoned as an unexplained accompaniment of postoperabve tetany” 
■yVe feel our fourth pabent is an example of the production of bilateral 
papilledema by an uncontrolled hypocalcemic state, the mechanism of 
which is still not understood 


DISCUSSION 

Lachminns" treatise presented a thorough and complete review of 
the usual symptoms and findings of hypoparatliyroidism as it occurred 
in all such patients in Danish countries from 19^1 to 1040 However, as 
well stated by Haines'' "In some instances the symptoms of parathy- 
roid insufficiency arc so mild as to be overlooked completely In such 
cases, if flic condition persists, recognition may be overlooked because 
of the absence of tetany ” He then continued by listing such manifesta- 
tions as fatigue and muscular wcak-ness, gastrointestinal irritability, 
trophic disturbances as marked disturbances m growtli of the nails^ 
cataract, symmetrical regions of calcification in the brain, mental re- 
tardation, laryngeal spasm and respiratory stridor (If one vocal cord is 
paralyzed), and finally generalized convulsions Blum" llkeivise at- 
tempted to desenbe some of tlie vague syndromes of latent or chronic 
tetany, adding "Marked emotional disturbances, especially crying srolls 
without apparent cause," and such vague associated symptoms m pal- 
pitation, paresthesias, vascular disturbances, especially numbness of the 
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extrem^es and transient edemas Rose,“^ m a later excellent review 
m^e this statement ‘ Chrome idiopathic hypoparathyroidism must be 
added to the many other orgamc disorders such as brucellosis, avitam- 
inosis, hypothyroidism, et cetera, which must be ruled out m attemptmg 
to solve the problem of the patient with numerous vague and vanegated 
sjunptoms ” We also feel that a hypocalcermc state can manifest itself 
m one of many unusual ways, and should always be suspected, espe- 
cially in a thyroidectomized pafaent havmg vague or pecuhar complamts 


SUMMARY 

1, Four thyroidectomized patients with unusual chmeal manifesta- 
bons of chronic hypoparathyroidism are reported 

2 The presentmg symptom in each pabent was as follows (c) Dys- 
phagia, with spasmo^c stneture of the esophagus shown on x-ray, 
thought to be due to caremoma, (b) marked asthema produemg in- 
validism, with bilateral lenbcular cataracts previously called congemtal 
m ongm (recently developing permcious anemia), (c) attacks of un- 
consciousness, incorrectly labeled epdepsy and hystena, (d) cloudmg 
of vision due to bilateral papilledema, thought to be due to a cerebral 
neoplasm. 

3. Treatment consisted of dihydrotachysterol and calcium lactate 
powder orally, with a low phosphorus diet, 

4. Some of the less well Imown and less obvious syndromes of chrome 
hypoparathyroidism are described 

5. A hypocalcermc state should be suspected in any unexplainable 
syndrome affeebng a thyroidectomized individual. 
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INTRODUCTION 
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This issue of The Medical Clinics of North America is dedicated to 
the subject of diabetes la recognition of the growing importance of 
the disease td all physicians For today it is qmte true that when a 
recently diagnosed diabetio, svith onset of his disease under 30 years 
of age, enters the oCBce, it means that the physician will have a pa 
tient to treat for as long as he remains in practice. In this number 
IS brought together the experience of many authontles on diabetes No 
physician, whether he treats many or few patients with the disease, 
would wish to give a clinic before students, a tall before a medical 
society or an Interview with his patents xvithout familiarizing himself 
with the Mews hero expressed Although not necessarily agreemg with 
all the opinions of the various authors, I believe that this symposium 
portrays more forcefully than hitherto the orthodox treatment of the 
disease. 

The awalenlng of the people of the United States to the diabetic 
situation is still in its early stages Only last year the Umted States 
Public Health Service entered the field in conjunction svith the Com- 
mission of the Blind of the Stale of Massachusetts Together they 
ore conducting n study of the frequency of diabetes among the 6400 
blind individuals in the State In Oxford, Massachusetts, a tmvn ivith 
5000 inhabitants, the United Slates Public Health Service is carry- 
ing on a diabetio suncy, perhaps the most complete tner made in 
the world. Yet the inadequaej of medical care and medical planning 
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for diabetics is everywhere apparent. Too httle teaching on diabetes 
IS given to students m the medical schools In the hospital, arrange- 
ments for the differenbabon of the care of the elderly diabetic, dose 
to the end of his career, and the youthful patient, just at its beginning 
with a future before him of useful work, have not been economically 
planned or hardly envisioned The one group usually reqiures custodial 
care for weeks or months, whereas the other either enters with an 
acute complication or is ambulatory and seeks to receive in a week s 
time a serious and systematic course of education to last him aU his 
life 

Recently there were thirty-five diabetics on one floor of the hospital 
with which I am associated Twenty-eight of these were above the age 
of 40, with an average age of 64 and an average duration of their diab- 
etes of thirteen years, or within about one year of the total duration of 
diabetes of all my recent fatal cases wi thin and outside the hospital 
In contrast, there were seven others with an average age of 25 and a 
duration of four years Smce beds are no longer available for diab- 
etics except in emergencies, more and more doctors must seek to 
establish nursmg homes or do what they have done for years, but now 
perforce on a far more extensive scale, namely, treat them in their 
oflBces with speaal provisions for then educabon This will requne 
so much tune that they must have assistance from nurses, secretaries 
and techniaans, or even other diabebcs Hospital rates for the care of 
diabebcs, even m the wards, are gomg up We doctors must discover 
the way whereby the cost for then care can go down, because we 
know there are a milli on diabebcs waibng to receive proper beat- 
ment The reorganizabon of hospital care is urgent but no more so 
than the reoiganizabon of our own medical offices Teachmg diab- 
ebcs must be done, but besides domg it better ourselves, we must 
begm with the educabon of hospital bustees and medical school 
faculbes 

Despite the mounbng number of hvmg diabebcs m the country, 
I venture the predicbon that soon we shall witness what is even now 
and then and here and there nohceable, namely, a dechmng mortahty 
fiom the disease How is this anachronism to be explamed? Frankly, 
diabebc stabsbcs at present are of httle value They are not only 
unrehable but give a false sense of improvement m our beatment of 
diabetes Diabebcs really have almost ceased to die of then diabetes 
although they die with diabetes May I eluadate this statement? 
Formerly 63 8 per cent of our pabents died of coma and that went 
on the certificate, nghtiy so, as a diabebc death Today about 3 per 
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cent die of coma and that leaves some 61 per cent of dea^due to 
other reasons To fill this statistical gap cancer has jumped 
to 8 9 per cent, and arteriosclerosis in Its various forms from 17^ to 
67 4 per cent Obviously these conditions are not diabebc deaths and 
so they elude the statistician If we are to Improve our treatment, 
what we should do Is to record the causes of death of the many 
diabetics coming under our care so as to know of what they die. In- 
deed, one almost might say that a death from diabetes Is no longer 
allowable. 

A burning question in the treatment of diabetes and one propounded 
dally by patients and doctors is, “Does byper^ycemia barm the 
dla^Uc patient?" I know of no better discussion m the Kterature or 
more convmcing summation of evidence bearing on this point than 
has been gathered together for this symposium by Dr Henry T 
Ricketts of the Frank BtUlngs Medical Clinics and the Department of 
Medldne, University of Chicago In hIs article he also refers to a 
fourth ^qie of experimental diabetes, recently announced by Lukens 
and Dohan of the Cox Metabolic Institute in PhDadelphln,* by which 
continued hyperglycemia, artificially caused in a cat, will lead to 
permanent diabetes at the end of two weeks with changes In the 
pancreas analogous to those produced by Injections of anterior pitu- 
itary extract The clinic by Dr J D Boyd illustrotes the harmful effects 
of hyperglycemia and discloses the sorry complications following un- 
controlled diabetes In the chDd. 


The diagnosis of diabetes is discussed by our recent welcome visitor 
from England, Dr R. D Lawrence, and also from a different point of 
view by Dr Herman O Mosenthnl of Nesv York. Dr Alexander 
Marble calls attention to the less cotrunon mellturias These articles 
arc timely because one must evaluate carefully new statistics which 
are being gathered wholesale in rnrlous surv-oys 
Any insulin Is good Insulin, even wonderful if we hark back to the 
days when we were treating diabetes without Insulin Even now if 
wc had only one kind wo could adjust patients to it The danser Is 
that with the multiplicity of insulins both doctors and dlabcHw be- 
come confused. In a clearly written article. Dr Arthur H 
portmy-s the actions of the different kinds and describes the « 
which he has had with a two-to-one mixture 
protamine zinc insulin He points ottl that nearly ^ 

may he treated without any Insulin (a much iLnfr,^ ^ 
occurs In the writers group), that Tor half of So 7 

• Artfck iccnifed for pubHaBon by Sdmtt dqjcflds 
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upon protamine zmc insulm or globm msulm, but for the remaining 
25 per cent his best results have been obtained with a two-to-one 
mixture of crystalhne and protamme msulm In a compamon article, 
Dr Franlchn B Peck presents the difficulties and successes ohtamed 
with a special msulm which has not yet been put on the market His 
paper indicates the problems which the manufacturers face This 
clmio IS followed by that of Dr Martm G Goldner who tells us m 
simple fashion how to manage our diabetics who show unusual re- 
quirements for msulm 

Although the results of Dr Colwell and Dr Peck are heartenmg, 
may I add a word of caution It is safest to use methods to which 
one is accustomed or expects to use for some time Under no condi- 
tions should one keep changing the treatment of a smgle mdividual 
just because a few bad tests for a short penod are hard to explain 
Remember Dr Peck and Dr Colwell are masters of their art and 
with almost any land of msuhn they would attam success Prescnbe 
no unfamihar method except with dehberabon, care and pamstalang 
study 

The expenence of the Mayo Chmc with msuhn imposters is not 
umque, but not before has a senes of such case reports been pubhshed. 
The article by Dr Rynearson shows clearly how these comphcated 
deceptions can be discovered 

The number of diabetics m this country and the world is among 
the unknowns Mr Herbert H Marks of the Statistical Department 
of the Metropohtan Life Insurance Company has assembled recent 
statistics of diabetes and diabetics to answer this question I am 
pleased that he mentions that one estimate for the Umted States is 
as high as a milhon< Personally I am convmced that this is no over- 
statement and IS if any thin g an understatement My hat is always m 
the rmg to defend this tliesis. 

The growth of the Amencan Diabetic Association Is not yet fully 
appreciated, although the Twenty-fifth Anmversary exercises of the 
discoveiy of insulm held m Toronto m conjunction with the Umversity 
of Toronto called attention to its activities These are deScnbed m a 
brief paper by its Secretary, Dr Cecil Stnker, who has vitalized the 
Society from its start ' 

Diabetics are hvmg a long time and that is the chief reason why 
there seem to be so many of them Our group some months ago had 
237 out of an original 249 with onset m childhood, who had survived 
diabetes twenty years or ten time§ as long as our fatal childhood cases 
between 1914 and 1922 One always welcomes reports from other 
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clinics in which diabetic children have been treated for more than 
twenty years I feel definitely, and my opinion is shared by my asso 
dates, that the carefully treated and diabehcally controlled young 
diabetic patient is the one m best condihon after hventy years and 
this IS based not on seeing children merely durmg their early years, 
but as a result of following their course until they are grown up 
Our colleagues, who advocate free diets for children and disregard 
hyperglycemia and ^ycosuria, as long as acetonuna is absent, as yet 
have not published the status of their children after twenty years In 
his clinic entitled, ^ncentives to the Treatment of Diabetes Mellitus,’ 
Dr F D W Luhens emphasizes early and prompt diagnosis with 
aggressive treatment seeking remission (not cures) in those brou^t 
early under control He writes, “Nevertheless, twenty five yeprs after 
the discovery of insulin, evidence is beginning to appear that the degree 
of control has an effect on some of the late comphcabons ns ob- 
s^ed to groups of patients Deviations from the highest standard 
of reflation should be made wisely but with reluctance’ I suspect 
that to rompostog this paper he had in mmd the experiments his col- 
lea^e I^^ and he were carrying on, which demonstrated that 
persistent hyperglycemia to a cat ivould cause diabetes 

Dr ^ White, ivith 

Dr Baymond Titus as obstetnaan and Dr Warren Sisson as pediat- 

w^iates, have had a great many cases in ^ast 
ton yrara T^ and the nurses working with them at the Faulkner 
Hospital ^stituto an unusual team The details of their prLd^ 
men n published, but I hope will appear during 1947 There 
fore, when a pregnmt ivoman who had been diabehc for toventy five 
y,^ came from a dtoant aty and her husband and her doctmS 
uhethcr it safe for her to continue her pregnancy, I ^^d the 
opportunity to ask Dr mite to give an ansss^bas^ uSm «- 

^Acute compliraU^arc ^nl^!l^*^L^'iran ^ ''orthnhile 
patients. Such are described by Dr cfrficld "c diab^c 

William M S Ling ^ ""d Dr 

Despite the practical unanimity of belief of die „ j t. i , 
in diabetes that alloxan is not die secret to tbn di scholarly 

die opinion that it reaches to the“ of L ^ 
strengthened in this idea by the discovery of Ctorf and^’b ° 

oi‘ aSoT^ir '"’ex^j^gj^rr 

same point to die intermediary metalmlism of orthyTralfp^' 
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reason I asked Dr C Cabell Bailey to write a paper upon the nlimVgl 
aspects of alloxan diabetes in animals. 

“Uneasy lies the head that wears the crown,” and that is certainly 
true of a diabetic camp director Dr. Waskow is not such, but she has 
worked mtimately with us for three years and particularly with Dr. 
White for three seasons m camps for diabetic children. This phase 
of diabetic care deserves attention because diabetic children ou^t 
to go to camp if for no other reason than that their parents be given 
a vacation. I think diabetic camps are but the precursors of vacation 
houses for older diabetics and of rest and custodial homes for the 
aged diabebc m the not too distant future. They are examples of the 
reorganization tlirough which diabetic procedures must go to be 
effiaent 

Dr Sprague recognizes the role of msuhn m the treatment of diab- 
etic coma and that aU else is subsidiary, while emphasizing the need 
of replacement of flmd and of electrolytes Ebs article mcludes vanous 
details m treatment which will be foimd helpful 

Another article by Dr. Howard F Root on diabebc coma in the 
hght of his previous pubhcabons on this subject mi^t seem hke piling 
Ossa on Pelion, but how could I help extendmg an mvitabon to him 
to wnte on this topic when I actually see before my eyes the results 
of his methods? The prophylacbc educabon of our chentele and the 
early recogmbon of coma by doctors, who send m their coma cases to 
us, imquesbonably keep our cases milder than m those insbtufaons 
where the undiagnosed pabent first learns of his diabetes on recovery 
from his attack of aadosis Nevertheless, the results achieved by Dr 
Root and his colleagues deserve attenbon How should they be 
changed to avoid the four fatahbes among the last 188 pabents ad- 
mitted m coma? 

The entrance of the Umted States Public Health Service mto the 
realm of diabetes is noteworthy From personal associabon and ob- 
servabon I can assure both physicians and the pubhc that the task is 
being admirably and tactfully maugurated by Major Wilkerson who 
gives a bnef review of this work 

In the Modem Art Gallery m Mumch, which I visited m 1938, there 
were many pictures, which to my nonarbsbcally tramed sense seemed 
good and bad The one which appealed to me most of all was en- 
btled Schwere Arbeit— Hard Work. It depicted four draught horses 
drawing a loaded wagon up a long hill Each animal was domg his 
level best and the same expression was conveyed by the senous faces 
of the dnvers walkmg alongside. I could not easily secure a copy, be- 
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cause it was a Hitler favorite But as a result of persistent question- 
ing I succeeded. It was hinted that if I visited a certain courtyard, 
crossed it diagonally and dlmbed sei’eral flights of stairs to a back 
room I might obtain a rephca To me it is the epitome of what is 
needed for diabetic progress today— hard work by everyone, patients, 
doctors, professors, hospital administrators, all pulling together the 
heavy load of diabetic treatment up the long hfll tmvard the goal we 
are all striving to reach— the prevention, the amelioration and the 
cure of the disease 




DOES HYPERGLYCEMIA HARJI THE DIABETIC PATIENT’ 
Henkt T^Riceetts, MJ) “ 

Thebe has recently ansen in this country a school of thought which 
beheves that the careful control of the blood and unne sugar in 
diabetes is unnecessary This school has found its most eloquent ex- 
pression m the waitings of Tolstoi,* who states that he allows his 
patients to eat largely as they please, gives only enou^ insulin to pre- 
vent ketosis and dehydration and permits the excrebon of as much as 
100 gm of glucose per day in the urine provided it does not lead to 
symptoms These patients, he says, are apparently m just as good health 
after several years of such treatment as are those managed by time- 
honored methods Dlsregardmg for the moment the possibility that it 
is as yet too early to judge whether this sort of management will be 
harmful in the long run, or may even by now have resulted in unde- 
tected damage, it cannot be demed that, if proved innocuous, it would 
greatly ease the burden of both doctor and pabent Indeed, the idea is 
so attracbve that it seems likely many phj’sicians will be tempted to 
adopt it svithout due considerabon of certain facts, old and new, 
which taken together maj be mterpreted as spcllmg 'Caubon-slow " 
It is the purpose of this arbcle to marshal these facts before you. 

■niE ROLE OF TOE PA^CREAS IN DIABETES 
The proiionents of the sdiool of "hberalism” state necessarily that 
h>TcrgIyccmia in and of itself is not harmfuL This point of view Is 
a bold departure from certain of the older tcachmgs with which most 
physiefans have been brought up, namely that sustained hyper- 
gheemia mav o\ erstrain and exhaust the already inadequate islet tis- 
sue of the pancreas and, furthermore, that it may be responsible for 
the dcgenerabvc lesions of the blood vessels and other bssues which 
characterize man> cases of longstanding diabetes These concepts, 
then, need to be re-examined in the llglit of recent allegations that 
the> are not valid Tlio first question, how cv er-that of whether h>'per- 
gl)cemia injures the pancreas-leads us at once to a prior question 
To what extent is the pancreas involved in the pathogenesis of human 

• Awodalc Frotciwr of Mcdldnc School ol McdJdne Uohcnlly of Oilcaro 
Altcndlnj: Phnlcbn Albert Nfrmlt BUIlo^ 
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dial^tes? This is more than an academic matter, for if it could be 
estaphshed that the pancreas plays any role, great or small, m this 
connection, then we as physicians would he duty-bound to protect 
and restore that organ m our pabents by whatever means we con- 
sidered effective. Much of the evidence concemmg this pomt has, of 
, necessity, been derived from animals and can be applied to man only 
by inference, but chmcal and pathologic observations have also had 
their part m the pendular snungs of theoiy which have alternated be- 
tween the pancreas and other endocrme glands as bemg the primary 
causative factor m the diabetic syndrome 

The experiments of Von Mermg and Minkowski,^ m which diabetes 
was produced m dogs by pancreatectomy, so influenced tbinkmg on 
the stibject that for years it was generally assumed that the disease in 
man must be of purely pancreatic ongm Eventually, however, as 
methods for measurmg the sugar of the urine and blood came into 
wider use, it was found that glycosuna occurred commonly m condi- 
tions which mvolved other organs, particularly tumors of the hypoph- 
ysis and of the adrenals, Graves disease and some disorders of the 
hver 

Eurther discrepancies appealed m the pathology of the pancreas 
Itself Massive destruction of that gland by tumor or inflammation was 
not usually accompamed by diabetes and,' conversely, postmortem 
examination of many patients dymg with diabetes showed no histo- 
logic changes m the islands of Langerhans Warren,® in 1930, stated 
that m 27 per cent of 259 pancreases from diabetic patients the islets 
appeared entirely normal, while many of the remaimng 73 per cent 
showed lesions of only shght or moderate degree, insufficient to ac- 
count for the diabetes m the hght of the fact that, as then known for 
the dog and as recently foimd for man, it is necessary to remove at 
least 90 per cent of the pancreas before permanent diabetes results 
The possibihty that changes m function may take place without being 
reflected m cellular structure has recurrently been raised but not 
proved. 

In 1927 Johns, O'Mulvermy, Potts and Laughton^ reported the pro- 
duction of transient glycosiina and hyperglycemia m dogs by the in- 
jection of extracts of the antenor lobe of the hypophysis Then results 
were confirmed a few years later in dogs by Evans and associates® and 
m rabbits by Baumann and Manne ® In 1930 Houssay and Biasotti’^ 
reported that hypophysectomy m dogs previously made diabetic by 
pancreatectomy practically abohshed the diabetic syndrome Gly- 
cosuria could be made to reappear by tbe injection of antenor pitm- 
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toxy extracts Hou«ay concluded that a pitidtary factor must 
present m all diabetes » The Importance of the pitmt^ was 
brou^t out by Young,' who In 1937 succeeded in producing pfenria. 
nent diabetes to norma] dogs bv the prolonged admimstration of crude 
anterior lobe extracts Almost paralleling these developments m the 
role of the hypophysis was the work of Hartman and Brownell and 
particularly of Long and Lnkens’* on the adrenals These investi- 
gators found that adrenalectomy ameliorated pancreatic diabetes in 
the cat Just as did hypophysectomy to the dog The converse of these 
experiments, the Induction of diabetes by the mjechon of adrenal 
cortical extracts, was not accomplished to normal animals, but accen- 
tuation of the diabetes of partially depancreatized rats by the admin- 
istration of certain fractions of adrenal cortical extract was achieved 
by Long and his co-workers’’ and by Ingle ” Thus, there ivas good 
evidence that both the anterior lobe of the hypophysis and the adrenal 
cortex possessed diabetogenic properties of considerable potency 
Attcnbon was redirected to the pancreas when Richardson and 
Young’* announced to 19^8 that tlie injections of anterior pituitary 
extract which caused dla|jetes to dogs produced at the same time 
alterations of the islands of Langerhans consisting, ns judged by 
special staining technics, first of stimulation of the beta cells, later 
"exhaustion* and finally hydropic degenemhon, hyalimzabon and 
atrophy In tlio next year Best, Campbell and Halrt” showed that 
the pancreatic glands of dogs made dinbebe b} this method contamed 
less tlian 0^ units of insulin per gram as compared with the value for 
normal dogs of 3 4 units per gram. In cats, Lukens and Dohan’® found 
that anterior pituitary diabetes could be produced only after partial 
pTncrcatcctomy, but hero too the dci’elopmcnt of the disease was ac- 
companied by cliaractcrisllc lesions of the islets to the pancroabc 
remnant Thus it appearc^ that whenever diabetes was artificially in- 
duced to animals, the pancreas ivas somehow involved, a gcnerallza- 
ation which was given further point by the discovery of Shaw— Dunn 
nnd McLctchio" tliat alloxan produces a highly sclecUve destruction 
of tlic beta cells followed by M blown diabetes. On the human side, 
Scott nnd Fisher” found that whereas the Insulin content of the 
pancreas in non diabetic penons nv criged 173 units per gland, to 
patients d)-ing with diabetes it was less than 40 units While insulin 
content docs not necessarily bear a direct relation to insulin produc- 
tion, the fact that anterior pituitary diabetes in animals has been 
shown to be characterized by a marked decrease to pancreatic insulin 
wath parallel histologic changes in the beta cells, suggests that tosnllo 
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content may afford some index of islet activity That sufficient dam- 
age to the pancreas of man causes diabetes has been demonstrated 

y the mvanable appearance of the disease foUowmg total pancreatec- 
tomy 

In summary, no uneqmvocal answer can be given to the question of 
whether the pancreas is of prime importance m the pathogenesis of 
spontaneous diabetes In the rather confused picture, however, two 
significant facts stand out One is that permanent diabetes has never 
been produced m animals without damagmg the pancreas The other 
IS that, while a considerable proportion of human cases show at 
autopsy insufficient involvement of the islets to explam the disease, 
there is about an equal number m which defimte msular lesions are 
demonstrable even -with ordmary histologic techmcs, and it is possible 
that with modem specific stams defects m the beta cells will be found 
m a higher percentage of cases It seems reasonable to conclude that 
the pancreas is m all hkehhood mvolved to some degree, though per- 
haps not exdusiv'ely, m at least a large number of patients ivith diab- 
etes melhtus 

INJURIOUS EFFECTS OF HYPERGLYCEMIA ON THE PANCREAS 

If the probable correctness of this conclusion be granted, we are 
now in a position to mquire into the question of whether hyper- 
glycemia IS capable of mjunng the msulm-producmg cells of the 
islets Again we must turn to animals for much of our evidence Here 
the pioneer experiments of AUeu^® on partially depancreatized dogs 
are so important that his summar)'^ of them is quoted verbatim 

■'T. After removal of sufficiently large fractions of the pancreas, 
dogs develop a severe diabetes, m which they show heavy glycosuna 
on meat diet and also durmg considerable penods of fasting The con- 
dition progresses steadily downward to a fatal end 

“2 "When the remnant of pancreas left m situ is sh^tly larger, a 
condition may be produced m which the fate depends on the diet On 
meat feedmg such a dog is free from glycosuna and remams so for 
months, eatmg his fill every day and itiantaimng full health and nu- 
tation, \vith no sign of downward progress, but subcutaneous tests 
show 'that the dextrose tolerance is very low, and bread feedmg 
readily produces glycosuria A return to meat diet stops the glyco- 
suna, but if the bread diet and accompanymg glycosuna are mam- 
tained for too long a time, the glycosuna then contmues, even on 
meat feedmg The diabetes thus produced is not infenor on seventy 
to that resulfang from sunple removal of larger fractions of pancreatic 
tissue, and the downward course and fatal termmation are similar 
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“3 IVhen the pancreas remnant Is still larger, glycosuna is absent on 
meat diet, and on bread diet may be absent or transitory Such 
mab may remam in excellent copdihon indefinitely on bread diet, free 
from glycosuria or any downivard tendency, but if sufficient sugar is 
added to the diet, glycosuria can be produced and maintained. After 
a period of such glycosuna, the animal reaches a condition m which it 
is ^ycosunc on bread diet By prolonging the glycosuna on bread 
diet, the dog finally reaches the condibon of severe diabetes, svlth 
glycosuria on meat diet and continuous downward progress " 

The beta cells of dogs thus made diabetic showed the specific lesion 
of hydropic degeneration It is apparent that if means are taken to in- 
duce and maintain glycosuria (which, of course, means hypergly- 
cemia) in dogs with a lowered pancreatic reserve, irreversible diab- 
etes results The implicahons of these experiments led Allen to treat 
diabetic patients by imdemutrition It was assumed, of course, that 
diabetes in man was essenhallj pancreatic m origin and, this being the 
case, that a low caloric diet would Impose as small a burden as pos- 
sible upon that organ and favor its restitution It u’as clearly demon- 
strated that when a patient, who before such treatment could tolerate 
only a few grams of carbohydrate without ^ycosuria, was rendered 
sugar free by fasting and was then fed a gradually increasing diet, he 
eventually became able to take several times the amount of carbo- 
hydrate which had originally caused glycosuria without now losing 
on) glucose in the urine Most important from the standpoint of this 
discussion ivas the fact that the gain In tolerance so achieved would 
often bo lost if, by reason of dietary excess, sugar uere allowed to re- 
appear in the urine in large amounts or for long periods of time Thus, 
the adverse cilects of hyperglycemia on the course of the disease in 
man were dearly evident, c\'cn at that early date. 

W'lthin the past ten years furtlier observations have been made in 
animals which olfcr convincing support for the hypothesis that hyper- 
glycemia is injunous to the pancreas Jacobs and Colwell” found tliat 
the constant injection of glucose intravenously in normal dogs for 
penods up to seven day’s led to massive hemorrhage into the anterior 
pituitary and pancreas, as well as Intense hyperemia of the adrenal cor- 
tex The lev els of blood sugar attained were, of course, far higher than 
those occurring in spontaneous diabetes, but tlie fact remains that an 
excess of glucose alone was rcsiionsible for tlio lesions Very recently 
Lukens^" has caused permanent diabetes in cats bv the daily fntra- 
pcritoneal injection of glucose over a period of several weeks \oung.* 
In attempting to induce diabetes in dogs bv injections of anterior pitu- 
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itaiy extract, was successful only when the anunals were well fed, and 
found that starvabon or undemutnfaon prevented diabetes in other 
dogs similarly treated In the producbon of this type of diabetes it is 
necessary to admimster large doses of extract daily for several days. 
The earhest abnormahty to appear is an elevabon of the blood sugar. 
Now if, dunng such a course of injecbons, any procedure which wiU 
prevent hyperglycemia is instituted, diabetes does not ensue. Qmte as 
effective as starvation are low carbohydrate, high fat diets,^’ in- 
sulin^®’ and phlorhizm In the cases of insulm and phlorhizin, not 
only are they capable of preventing the disease under these condi- 
tions, but when they are given to cats within three months of the de- 
velopment of frank, pituitary-induced diabetes, the disease can be 
“cured ” Biopsies of the pancreas m such animals have shown that the 
islets, which soon after the administration of the diabetogemc sub- 
stance exhibit the typical hydropic degeneration of mcipient diabetes, 
revert to a normal architecture under the influence of thse measures 
There can be no doubt that in such experiments the diabetogemc 
prmciple of the antenor pitmtary destroys the islets of Langerhans, 
either by affecting them directly or by causmg hyperglycemia which 
eventuates m the exhaustion of the beta cells The evidence at hand 
pomts strongly toward the latter as the most important, if not the only, 
mechanism mvolved 

The effect of a high blood sugar in human beings is more difficult 
to evaluate Because patients cannot easily be subjected to controlled 
conditions over long penods of time, we must depend chiefly on chn- 
ical expeirence for our conclusions It is argued that many diabetic 
patients hve for years ivith glycosuna and show no apparent ill effect 
It will be granted, however, that m the first place, such patients are 
for the most part only mildly diabetic and, m the second place, our 
methods for determimng whether detenoration has taken place are in 
many cases madequate Agamst this unsatisfactory group we -may 
place certam patients who have been carefully observed dunng pen- 
ods of good control and poor control It was well kno^vn m the pre- 
Tticiilin era, as pomted out earher m this article, that tolerance for car- 
bohydrate increased under dietary restnction It is equally well known 
today that many patients who On first beginning treatment require 
small or moderate doses of msulm may, if well controlled, later dis- 
contihue its use or take more carbohydrate on the same dose and still 
remam sugar free On the other hand, it is a common expenence to 
find tiiat patients m whom satisfactory control of the blood sugar has 
been well established and who then lapse from grace for some months 
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by overstepping tbe diet or omitting insulin, now require insulin pCT- 
manently where none was needed before or must talce permaienuy 
larger doses than those which formerly were adequate It is difBcailt to 
escape the conclusion that in these patients hyperglycemia bat been 
harmful Conversely, that avoidance of hyperglycemia is beneficial has 
been most recently shown by the worlv of Brush This inveStig4tor 
treated thirty-nine children with diabetes of short duration by large, 
frequent doses of insulin sufficient to keep the blood sugar below nor- 
mal for from three to four weeks At the end of this tune the pAtients 
were discharged from the hospital well controlled with an insulih dose 
of from two to eight umts pet day, -ibout one third as much as that 
required by a group of comparable cases treated by other physicians 
in the orthodar manner The present essayust can confirm the effeo 
tiveness of this treatment in the limited number of cases in which he 
has used iL 

The arguments thus far presented have dealt with the question of 
whether hyperglycemia damages the pancreas The evidence in ani- 
mals indicates that both fimchonal and structural in;uiy to the beta 
cells may result If the blood sugar is allowed to remain high, certainly 
during the mcipient stages of diabetes and possib)y even after the 
disease has become fixed The evidence in man, while not so defini 
live, pomts in the same direction 

RELATION OF IriTERGLYCEBIlA TO THE DEVELOPMENT OF 
DEGENERATIVE COMPLICATIONS 

What of the degenerative compheabons? Is their dei'elopment re 
lalcd to the degree of control of Uie disease? This is perhaps Uie most 
important problem In clinical diabetes today, and our information is 
ns yet loo scanty to permit a sntisfacton answer VVTiile tliere is no 
doubt that arteriosclerosis, cataract, spcdfic retinitis and intcrcapillary 
glomerulosclerosis occur more commonly in diabetics than in the rest 
of the population, this fact docs not tell us wbnt there is about 
diabetes tint accounts for iL Is it the lugli blood sugar? The elevated 
serum lipids? Or may there bo a common factor which produces both 
the diabetes and the complications ns hi o brnnebes of &c same tree? 
A few recent obscnatlons in animals indicate that pancreatic diabetes, 
regardless of how it is produced, may giic rise to the same types 
of lesions whlcli arc seen in long standing cases In man Drngslcdt=“ 
found arteriosclerosis in 15 per cent of his dcpancrcaUrcd dogs but 
in only 1J2 per cent of normal dogs In these animals glycosuria w,as 
■fairly accurately controlled' with insulin but since they were being 
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observed for lipocaic deficiency their fat metabohsm was abnormal a 
large part of the time Bailey and his associates^'^ have noted the 
development of cataract in rabbits and rats made diahebc by alloxan 
but, though the rabbits received msuhn, it is not stated how well die 
diabetes was controlled Fogha and Cramer^® have observed that the 
mcidence of cataract m alloxan-treated rats is proportional to the 
height of the blood sugar Finally, Luhens and Dohan^“ have re- 
ported intercapdlary glomerulosclerosis at autopsy in a pitmtary 
diabetic dog whose disease had been largely uncontrolled over a 
penod of five years These laboratory observations, while suggestive, 
are not extensive enough to allow of general conclusions 
The situation with regard to the diabetic patient is still very con- 
fused Degenerative lesions are seen m mild as well as severe diabetes, 
controlled as well as imcontrolled, the only common denominator 
predisposmg to comphcabons bemg apparently the duration of the 
disease When such statements are made, however, it must be with 
the realization that human matenal is very diflBcult to classify and 
analyze with any degree of accuracy The extent to which glycosuna 
IS controlled m a given patient, for example, can be estimated over 
long penods of time only from the patients own record of his imne 
tests, the rehabihty of which is seldom open to proof, and the glucose 
content of the occasional twenty-four hour specimen brought to the 
doctors oflace may reflect only the previous day’s abstemiousness, 
bom of a subconscious desire to make a good showmg 
There is one clmical study, however, which deserves special atten- 
tion because of the unusual opportumty which the mvestigators enjoy 
and utilize for the careful foUowmg of their patients Boyd, Jackson 
and Allan®° have reported their findings m sixty-mne young adult 
patients previously under them care as children and later recalled to 
the hospital for exammation Sixty of these had had diabetes five years 
or more and forty-two had had it for ten years or more The degree 
of control of the disease was tenned good if hyperglycenua was fairly 
constant and glycosuna frequent or contmuous though mild. Of the 
sixty-nme patients, seventeen had been of substandard height at the 
first axammation, the average duration of the disease at that time 
bemg three and one-half years. Thirteen of these resumed the normal 
rate of growth under treatment Of the four who did not, three failed 
to follow instmctions and one was apparently a pituitary dwarf At 
the tennmal exammation twelve patients were classified as dwarfs, 
no instances of this sort bemg encountered among well controlled 
duldren There were eleven cases of retarded maturation, none of 
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them occurring vrftli properly controlled diabetes Retinal hemor- 
rhages were foimd in six patients and were related to periods of poor 
control The six pabents who had chnically demonstrable cataracts 
were all poorly controlled. Mmor subcapsular opacities were found 
by slit lamp examination in approximately twenty cases, none of them 
fulfilling the cnteiia of satisfactory management. Such lesions were 
not present in the patients whose adherence to the prescribed regimen 
liad been adequate 

Physicians who from their own experience are imable thus to cor- 
relate the inadenco of degenerativo complications with the degree 
of glycosuria must ask themselves in all honesty whether they really 
know the habitual extent of control in their cases, and advocates of the 
school of “liberalism must wait another ten years before they can 
state convincingly that persistent hyperglycemia is innocuous 


SUilMAny AND CONCXUSIONS 

^ probably involved to some degree m many cases 
of ihabetcs Pancreatic diabetes in animals, except that produced by 
total panereatertomy, can be presented, ameliorated, or -cured* at 

adult patients coming undCT treatment for the first time, maintenance 
^a sugm free urme usually leads to an mcrcase in tolerance for car- 
f ^ requHoment for InsulmT^nlZt 

*.^ 1 . >»• 

That ihc Ituc control of the disctisc is rf^cru^neikirt f ai. j 
U\e compUcaUons ^\hIch characterise not dcgcncra- 

fished, but tlicro is suggestive cWdZ« in 
this may be the case In tlie absence of proof toihr Z 
sound and hazardous to abandon the goal of normZZ2l^^ ^ T' 
treatment of diabetic patients ^I'Cemia in the 
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ILLUSTRATIVE CASES 

To illustrate the course of certain typical diabetic patients, I have 
chosen to review the lecords of three subjects who acquired their 
diabetes during their first decade of life, whom we have been 
privileged to observe recurrently until adulthood had been attained. 
For each of these patients, our records cover not less than twenty 
years during which each was hving under some form of diabetic 
management 

Case I —The first patient to be presented developed symptoms of 
diabetes melhtus a few weeks prior to her 9th buthday Soon there- 
after she came under the care of this department and we were respon- 
sible for her prescribed diabetic regimen for the next seven yeais 
She was seen thereafter on occasion in other departments of the Um- 
versity Hospitals, at the time of her most lecent exammation she was 
29 years old. 

\\^en first exa min ed at the age of 9 years, this girl presented typical 
findmgs of uncontrolled diabetes with moderate acidosis In other re- 
spects she appeared normal aside from some canes of her deciduous 
teeth and model ate undemutrition The tubercuhn test was positive, 
the girl’s father was said to be tuberculous The blood Wassermann 
test was negative The girl was in the hospital for three weeks, at the 
time of her discharge she was of average height and weight for her 
age 

The regimen of diabetic management employed was typical of that . 
used as a routme for all such patients m this department^ The girl’s 
diet was prescribed m its entirety not only the amounts of protein, 
carbohydrate and fat, but m detail as to Ae specific foodstuffs and 
the amounts of each to be mgested each day The nature of each 
menu was designed so that all nutnbonal requirements would be met 
m an optimum manner as fully as our knowledge would permit The 
three daily meals were essentially isocalonc Throughout the early 
years of this gurl’s supervision her diet was high m fat and low in 
carbohydrate, owmg to our behef at that time that the msulm dosage 
was determmed by the amount of potential glucose m the diet In dm 
high fat diet, the ratio between weights of protem, carbohydrate md 
fat was 7 9 21 respectively Later when it had been proved^ that 
msulm requirement is a function of total calones rather than of 
potential glucose, the gul’s diet formula was changed abnipdy to a 
protem carbohydrate fat ratio of 7 19 10 without change m the total 
calones, and her msulm requirement was not affected by the altera- 

^ Throughout her total penod of supervision, this girl’s msulm dosage 
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was prescnbed with the goal of avoiding hyper^ycemla and glyco- 
suria as well ns insulin shock In as great a measure as circumstances 
would permit The days dosage was distributed so that 40 per cent 
of the total was given an hour before breakfast, 20 per cent before 
lunch. 30 per cent before dinner and 10 per cent at 10 00 or at 
IV 00 p M By the date of discharge from the hospital the daily re- 
oulrement had become essentially constant 'The mother completed 
the finer adjustment of the dosage at home on the basis of the daily 
unnnlysls. Thereafter, the patient returned to the hospital about three 
times each year, either os an outpatient or for admission to the wards 
At such times the adequacy of the insulin dosage was established, 
and necessary diet readjustments were made. During much of the 
total period of supervision, the pabents sugar-handbng funcbon was 
maintained ivithin limits approxmiating the physiologic state Glyco- 
suria was absent or was insignificant in amount and in fluency of 
occurrence. In addlbon to appraisal of the dlahebc status, the periodic 
e-saminaHons included the emmlnahon of the teeth and of the struc- 
tures of the eye 

Tho girl remamrf in excellent health throughout our total period 
of supervision, aside from chrome InfecUon of tho paranasal Muses 
c some recurrent attacks of acute sinusitis She had few episodes 
of amdosis or other diabetic compUcabon. Her rate of growth was 
racellent, she matuce^ormolly and at the age of 15 years she was 
65 Snehes^ height The total calories of her presenbod daily diet 
Mere altered propc^vdy from a level of 2000 M the age of 9 to 3000 
at the ago of 13. then thereafter Meantime hj dZ 
r^ulrMcnt progressed from an inibol Imcl of 30 units to a toMol 
SO units when she ^vas 18 years old On occasions of acute sinus Sfe^ 
^on.jier neccssao daily dosage rose for short periods to as mu^^ 

At the age of 16 y ears tliis girl was Uic picture of health Her blood 
pressure normal and no obnormnUly nns discernible in the opSe 

free from any degree of carl J or 
of fillings’ She was happy and wholesome, and ga^o emoulnS 
eddenrc of harm from her regimentation All of our records in^ 

years During that time she Ih^^'l^ly^^f^'homo^Ld “ic^^ed^m 
compromise bclMccn the exaeling regimen uc had imposed and that 
obtainable through the public fncillUcs for diet contrd She did not 
lost her nnne frcqucaiUv and Mhen tests uero made glycosuria 
the rule. \Micn seen in the Department of Inlcmnl M^lcme at h^ 
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age of 21 years she had some edema of the ankles, and a small 
retmal hemorrhage typical of diabetic retmopathy was discovered. 
She was restored to diabetic equihbnum with difficulty at that time 
Her techmc of diabetic control remamed much less exactmg there- 
after than we beheve is desirable, but she avoided any notable ill 
eflFects The retinal changes did not progress At the age of 27 years 
she was hospitalized because of an mtractable tnchomonas vagmal 
infection Her daily msuhn dosage at that time was from 80 to 100 
umts, taken as globm msuhn She became pregnant m her 28th year 
Just pnor to pregnancy her msuhn dosage was 70 umts daily, dunng 
rmd- and late pregnancy the dosage was reduced to approximately 
half that value, with a calonc mtake of approximately 2000 This 
regimen kept the patient comfortable and free from signs of ketosis 
or shock, but most urme specimens contained some amount of sugar 
What her msuhn requirement would have been throughout her third 
decade if her diabetes had been kept weU controlled at aU times 
can be only a matter for conjecture When 29 years old she gave 
birth prematurely to a normal appeanng male infant, who died six 
hours following birth as the apparent result of a subtentonal hemor- 
rhage 

TTie imtial record concemmg this pabent gave no evidence of a 
family history of diabetes Later it was learned that a first cousin had 
developed that disease 

Case II —The second patient developed symptoms of diabetes first 
at the age of 3 years The paternal grandfather had been diabefac. 
No effort had been made to obtain diabetic eqmhbration dunng the 
first three years of the disease, and the child had frequent episodes of 
acidosis She came to this chmc first at the age of 6 years Two weeks 
previously she had had severe acidosis, and the local hospital care 
had not been sufficient to restore her earher degree of weU-bemg 

Our physical exammation did not reveal much gross evidence of 
disease Signs of moderate chrome upper respiratory infection were 
present, the teeth were markedly and extensively canous, and the ^1 
was overweight for her age She was of average height Tuberci^ 
and Wassermann tests were negative The girl remamed m this hos- 
pital for a month, dunng which time she received an appropnate me 
and her msuhn requirement was stabilized During the interim her 
tonsds and adenoids were removed At the time of discharge from t^ 
hospital her presenbed daily diet provided 45, 59 and 151 gm 
protein, carbohydrate and fat, respectively Her daily insulm dosage 
of 41 umts was subdivided accordmg to a percentage ratio as wa 
described for the first patient The record mdicates that stabitoa o 
had not been completed at the time of discharge and that the pr 
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scribed i nsnlin dosage was moderately m excess of the child s needs 
The mother was advised as to the maimer of malong the finer read- 
justments of dosage under home conditions, and was instructed to 
bring the child back to the hospital m a few weeks for vahdabon of 
her status 

The patient did not return until seven years later During the 
interval the prescribed regimen had not been followed in any degree. 
The child had eaten whatever she desired, and the mother had given 
20 umts of insuhn hvlce daily ivithout regard for the urine findings 
When the urine occasionally had been tested, sugar always had been 
found The child had had a ravenous appetite and the unne output 
had been great. For the past four years the vision had been poor On 
many occasions the gul had complained of severe abdominal pain 
Fhysicm examination revealed marked retardabon of growth, at 13V, 
years she ivas only 53% inches tall, a value typical for a child fom 
years younger Her b^y weight, although low for a child of her age 
was exce^ve for her height ^ The abdomen was protuberant and nm- 
shapen, largely because of a large and tender hver No signs of 

'T ° cholesterol level svas 

390 mg The unne cont^ed both sugar and ncetoacebo odd. The 
c^omary regimen of diabebc management was reinsbtuteh md 
after a week had elapsed the liver no longer was tender After twenty- 

hospital During h^ h^- 
pitaltoUon period the diabeUc state had comT fairly under ^nbS 
but the patient ww not so easy to regulate as is the typi^Ta^t 

,o,.lc0 85 -l« 

was recognized that this diet allowami. i j ^ones It 

of her age even thougli it was acceptable for 
It was planned that the diet would bo inore-ico^ height 

absorphve capadtj- would p^t “ rapidly as her 

During the next three montlis the prescribed , 

imated in some degree in tlic home Tbo approx- 

tinned the niglit dose of insulin hmvever Six 
from die hospital Uie paBcnt rctun^ fnr ^ discharge 

plaints of headache aSd 

marked right papilledema with flame shaned revealed 

diabetic retinopatl,v“ Attempts agd^vver'^im 

control of the diibetcs cvldmtly Vlh som rein^tutc strict 

lowing ciglitcin montlis the liver graduallv subsid^^l^'if 

size, tlio rctiml abnormaUtics disa^carnl comnlrf^ *° I* 

grew six inches and gained 42 poumU 

the age of 15 years 3 months, the girl that age 
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in hei^t Her teeth were extensively canons, but the dental records 
indicate that httle if any progression of canes had occuned during 
the previous two years 

Thereafter the pediatnc department had no part m this patients 
care, but records from other departments of the College of Medicme 
permit us to learn more concermng her subsequent course At the 
age of 17 years she was refened to the Department of Internal 
Medicme by her home physician because of furunculosis of the vulva 
The history revealed that after discharge from our service she had 
reverted to her earher practice of noncontrol, she ate practically 
anythmg she desired, tested her unne infrequently, always found 
much glycosuria, and without reference to the findmgs mamtamed her 
msuhn dosage essentially constant Regular m.«uihn was used The 
patient declared that she had been takmg four doses daily, with a 
total dosage of about 45 units The diabetic state was not under 
control when she entered the hospital, but otherwise the patient 
showed no gross physical or functional abnormahty It was recorded 
that the disks and fimdi were normal The blood pressure was normal 
The diabetes proved difficult to control, and the patient was not at 
all well equihbrated at the time of her discharge from the hospital 

When 20 years old, the patient was referred agam to the Umversity 
hospitals for diabetic relation She had become pregnant three 
months earher, and her physician wanted the diabetic management 
adapted to meet th6 problems imposed by pregnancy Her husband, 
mcidentaUy, was also a diabebc patient This young woman stated 
that she had followed her prescnbed regmien of therapy with fair 
faithfulness durmg the previous two years, dunng which time she had 
had numerous mmor msuhn shodcs which she attnbuted to her failure 
to eat regularly and to overacbvity. Nme months previously she had 
traumatized her foot, and the area of ulceration had never healed 
completely Laboratory studies in the hospital showed lack of diab- 
etic control. Aside from the ulceration on the dorsum of the foot 
the remamder of the examination revealed no evidence of diabetic 
comphcabon or sequel At that time the patient was 61% inches tall 
After three weeks m the hospital she was discharged practically 
aglycosunc, with a total insuhn dosage of 60 imits d^y and with a 
dietary calonc eqmvalence of 2100 It was planned that she would 
return to the hospital later for her dehvery but she did not Cor- 
respondence tw'O years later indicated that then she had had a subse- 
quent pregnancy as well, and that both children were ahve 

Case IQ —The third patient first developed symptoms of diabetes 
at the age of 3% years A grandfather and an uncle had had diabet« 
melhtus For a few years after the onset of the boy’s symptoms he naa 
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been imder the care of competent Internists but thereafter he received 
no systematic medical supervision. Because of recurrent glycosuria 
the mother had reduced the diet allowance prescribed for the bov 
when he first had been under medical care, for years he received 
insulBcient food for his needs Although according to the mothers 
statement, the boy had been of normal size ns a child, he measured 
only 50% inches and weighed but 62% poimds when we saw him 
^ at the age of 15 years and 4 months The mother stated that he 
had grown but little since he was 10 years old, and only % inch 
d^g the 14th year Despite the small food intahe and the daily use 
of from 80 to 40 units of Insulin, the mother had not been able to 
ke^ fte boys urine sugar-free during the recent past He had been 
addotic on several occasions during tlie past two years 
Tlie physical eiarnmation at the time of our earliest examination 
showed evidraces of dwarfism and infantilism The tuberculin and 
tests were negative The teeth shoived minimal amounts 

the blood pressure 

WM normd The optic lenses showed slight opacities which the 

^^Oc origin The fundi were clear and the urine contained much 

The ^ct prescriW for this boy supplied 98, 210 and 154 em re- 
specUvoly, of protein, carbohydrate and fat it ivas m^h mnvfuiL ^ 
than any earlier diet regimen to had foUmvrf 

during his course under our supervision did 
sistently sugar free. As well as^^^d <toer^L“^'’ 
willi reasonable exactness to our nreseHIio^) 
hospital Between (he ages of 15 and 17 years ho 
gained 20% pounds llTicn last seen hirw^J ^ 
ho tod minimal extent of t^* T 

fundus of tlie eyes xvas cxidenL Throuto rnrTe<r> of the 

« „ ... 

COXIJtENT 

These paUcnls exemplify the varied resnonse xut. 1 , 4 , i. 
countered with dUTcrent to els of diab^TconlroI 
patients base adhered well to their prescribed regimei. 
free from serious sxmpioms and Ussiie damave ^ ^ 

adult life in cicollcnt plij-stcal and emotional wndJUon'T'' 
those patients who base come to C„t following ^ oTS 
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quate management, or have failed to observe their prescnbed regunen, 
are those who developed degenerative conditions and who expen- 
enced frequent severe comphcations Growth has been unimpaired 
among those who mamtamed proper control Many of those who did 
not follow good levels of management were below the average in 
physique both durmg the penod of growth and as young adults 
Successful control of the diabetic patient is dependent m large 
measure on the thoroughness of the first program of stabilization. If 
attempts are made to compromise through the empincal use of msuhn 
without means for accurate control of the diet or for diurnal urmalysis, 
even though the patient seems to make satisfactory symptomatic re- 
sponse to such therapy, nevertheless the diabetic state will become 
more resistant to effective therapy than if the patient is hospitalized 
at the earhest evidences of his disease and his condition is brought 
thoroughly under control The state of nund as weU as the physical 
condition of the patient will be modified by the thoroughness of the 
mitial program of care With planned regimentation from the start, 
the parent and patient will come to accept the situation and will 
condition their later attitudes accordmgly We have observed re- 
peatedly that it IS much more drfBcult to attam and mamtam good 
diabetic control m the patient whose diabetes has been poorly man- 
aged for long penods than m the patient whose disease is of recent 
onset, or whose noncontrol has arisen because of recent mfecbon 
We hold the foUowmg opinions as our basic philosophy regarding 
the treatment of the child iwith diabetes meUitus (a) The pre- 
scnbed diet should meet fully the needs for optimum nutation, and 
should be prescnbed fully as to mgredients as weU as to amounts of 
protem, carbohydrate and fat, furthermore, the diet should be re- 
adjusted penodically to meet the changmg demands of maturation 

(b) The msuhn dosage should be so regulated that glycosuria is 
avoided m so far as possible at all hours of the day and night, and 
the dosage should be revised sufficiently often to mamtam this status 
Either recurrent glycosuna or msuhn shock are to be considered as - 
evidence that the desired level of management has not been attamed 

(c) When mfecbon or other mtercurrent event occurs, the patient 
should be considered as potentially imstabihzed, and special atten- 
tion paid to his msuhn requirements durmg such a penod A regunen 
which conforms to this basic plan should conserve the patient’s mnate 
metabohc capacities better than a less exacting routine ® 

The proper regimentation of the diabetic child imphes that the 
members of the household have insight as to the problem and its 
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immediate and ultimate goals, and are cooperative m all regards It is 
easier to maintam long-term oversight and control of the diabebc 
patient m a good home than it Is under other environmental condi- 
tions Neiv problems arise when the child leaves the parental roof 
for employment or to attend school Such separation may demand that 
compromises he made behveen the desirable and the attainabla The 
greater the compromise, the greater hazard to the patient and his 
subsequent welfare. 

One may question whether lessening of stnct control of the diab- 
etic state IS fraught with danger m the young adult as it is with the 
child. We have observed that once early maturity has been reached, 
a pahent tends to maintain an even course under given circumstances 
m much greater degree than was evident dunng late childhood and 
early adolescence. Once the hazards of growth are past, we believe 
that greater liberties may be condoned even though not encouraged 
However, it will be noted that the first pahent developed a retinal 
hemorrhage during her late teens as an accompaniment of her aban 
donment of strict diet control and its associated glycosuria Such 
damage is better avoided than condoned 
The patients whose records have been reviewed were treated 
prior to the era of the slow acting msulins Later studies svith other 
patients have led us to conclude that protamine zinc insulin is poorly 
adaptable to the needs of the diabetic child ’ It has not been possible 
to avoid undesirably wide fluctuahons of blood sugar levels throu^ 
the use of single daily injections of such insulins Currently we are 
employing globln msuhn together with regular insulin, and thereby 
wo frequently avoid the need for a night dose Unless technics can 
bo developed whereby the maintenance of good levels of blood sugar 
and the avoidance of gl)'cosuria and shock can bo assured, we feel it 
hcKcr to continue the practico of hvo or three daily injccUons, usmg 
regular insulin ns tlio basis for thempy and globin insulm as a supplo- 
mentary agent 

If the diabetic child s best interests arc to be served, the attending 
physician must have available certain skills and facilities If he lacks 
the requisites for Uie exacting care of the diabetic cliild he should be 
reluctant to accept the responsibility for the c.Trc of xucli a pabent. 
Widi such aids, employed with zeal and thoroughness, he can mrocct 
confidently that his young diabeUc patient will make good progress 
with freedom from degenerative lesions so long ns his diabetic state 
is kept approximalclv under physiolopc levels of control 
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SYMPTOJILESS GLYCOSURIAS. DIFFERENTIATION BY 

SUGAR TOLERANCE TESTS 

R, D La^vhence, M F RCJP 

There E no doubt or dUIBculty in the diagnosis of seocrg diabetes 
from the symptoms, the heas^ gljcosuria and the conBnnatory hyper- 
glj’cemia in one blood sugar estimabon But symptomless _glycosuria 
E quite common and less easy to assess It may be perfectly innocent 
and neghgible or it may indicate the early stages of true diabetes and 
the differcntiabon E of great importance, not only for fuhire health 
but for economic and life assurance reasons 

The term ‘‘glycosuria” merely indicates that a reducing substance is 
present in the unne. In clinical medicine alLaline copper solutions are 
used almost exclusively for this purpose, especially Benedict s solution 
Tlio only reducing substance of any pathological significance E glu- 
cose (dextrose) as it clone may indicate true diabetes Several other 
reducing substances occur rarely and usually in small quantities, such 
os lactose, pentose and Icvulose, but theE presence is entirely harmless 
The presence of such a substance may be suspected from the findmg 
of a constant and small reduction unrelated to food, whereas glucose 
STUies directly svlth the carbohydrate eaten. These rare substances can 
be proved by special clicmical tests described in any appropriate text- 
book, but they are often difficult to identify precEely when only traces 
arc present So. even after such identification, it is usual to investigate 
tlio carbohydrate tolerance by a glucose tolerance test a procedure 
usually demanded by hfc assurance companies WTiencver tlie pres- 
ence of dextrose (glucose) E established a glucose tolerance test E 
essential and tlio rest of tbE artide will be confined to such tesE and 
their meaning. 


CLUCOSE TOEEriAJtCE TESTS 

There E no complete uniformity among different workers and in 
various countries in tlie detailed procedure adopted in carrying out 
n blood sugar curve (glucose tolerance test) I shall therefore first 
describe the procedure commonly adopted in England and my dissifi- 
callon of various types of glycosuria arising therefrom The blood 
sampled Is capillary (irtciial), not venous, the latter containing con- 

From Coyepe HtupiUl, luxudon. EbjUwI 
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siderably less sugar Other procedures and classificabons 'wiU be dis- 
cussed later 

Furst a sample of blood is obtained in the fasting condition and at 
the same tune a sample of urine is obtamed, the bladder bemg com- 
pletely emptied It is usual to begm the test early m the morning 
when no food has been eaten smce the previous evening but the 
result IS the same if the test is begun any tune four to five hours after 
food, for mstance, at 2 p m after no food smce breakfast, a tune often 
more convement Then the test dose of glucose, 50 gm , dissolved m a 
glass of water, is drunlc and every half hour for two or sometiines 
two and one-half hours the blood and a simultaneous urine sample are 
obtamed for sugar analysis 

In this way a number of pomts are obtamed to construct a blood 
sugar curve for comparison with the accepted normal At the same 
tune the relationship of glycosuna to glycemia is ascertamed and the 
factor which determmes this, the renal threshold, is discovered The 
threshold may be defined as the blood sugar concentration (usually 
iTO to 180 mg per 100 cc ) above which sugar appears m the unne 
and below which the unne is sugar-free The level depends on the 
power of the ladney tubules to reabsorb the sugar filtered through the 
glomeruln My classification of different types of curves and glycosunas 
is shown m Figure 42 

1 The normal response to a glucose meal is shown m curve a 
Startmg from a fastmg level of about 100 mg per 100 cc (the range 
of noimahty m capillary blood is 70 to 120 mg ) the blood sugar con- 
centration rises rapidly to its highest level (as low as 100 and as high 
as 200 mg per 100 cc ) m about half an hour, although sometunes the 
peak is delayed untd one hour It then falls nearly as rapidly and 
should be back at or below the fastmg level m one and one-half to 
two hours, although this may be a btde delayed m old age As the 
usual renal threshold is not exceeded, aU the half hourly unne samples 
are sugar-free Shght departures from this standard of noimahty and 
other procedures of mvestigation will be discussed later 

2 Diabetic curves are also shown m the figure The mild case (h) 
commences with a normal or near normal fastmg level, but reaches 
its maximum later than normal, exceeds 200 mg per 100 cc and is 
delayed m its return to the fastmg level The renal threshold is ex- 
ceeded and sugar is foimd m the unne exammed at the end of one 
and one and one-half hours, but m no other sample A more severe 
case (c) IS also shown with aU the diabetic features more marked, 
only the sample of unne m the fastmg state bemg sugar-free In a 
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re^y severe case, aU the figures, even the fasting, are above this chart, 
^ unnecessary and even harmful when symp 

f estlmatioh shows L 

mdubitable hyperglycemia. Some doctom order blood sugar curves 
svith glucose m order to fofiow the progress even of 
insulin cases This Is harmful and unnecessarily alarming when figures 



Fig 42,-Dlood tugar cuivci In glucou- tal_ 
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of *100 to 500 me. arc obtnfn/vl . 

thxit dinbetes is pr“^° 

rh)-thni of diet and insulin " Produced bj the usual 

3 Hmnl ph/costiria is due to a lrw» i i 
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dition is sometimes called orthogUcemic cS '^■0 con 
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sometimes diabetes mnocens— a bad name. The condition is dq)icted 
in al with a lowered leak pomt at 140 mg Glycosuria is represented 
by tbe cross-hatched area and is present at the half and one hour urinary 
samples But quite commonly this glycosuna, once started, persists to 
the end of the curve, as the threshold is commonly lower on the fall 
than on the nse of the curve Sometimes the threshold is so low that 
glycosuria is present m the fasting state at a low normal blood-sugar 
(80 to 90 mg ) Some authorities (Joshn and Marble) msist that this 
fastmg ^ycosuna must be present before we accept with certamty 
the defimtion of renal glycosuria and the innocence of the condition I 
cannot agree with this and think that renal glycosuna is proved when- 
ever glycosuria occurs with a normal blood sugar, curve, whether the 
unne contams sugar at the begmmng of the test or not 
The condition is not rare and has been shown to be the commonest 
cause of glycosuna m selectees of the recent war, at least imder 30 
years of age. Sucty-five per cent of 800 cases of glycosuna m Army 
personnel mvestigated in London were proved to be of this nature In 
most cases it is a hfe-long condition It is mhented m some famihes as 
a Mendehan dommant characteristic so that half the children are 
aJffected, and it is a common temporary occurrence dunng pregnancy. 
It requires no treatment, does not develop mto true diabetes and most 
insurance companies now accept a renal glycosunc as a first-class nsk 
The term “normal” renal threshold often occurs in diabetic hterahire 
and mtroduces to my mmd a falsehood m thought by implying that 
any departure from it is pathological The accepted “normal” threshold 
between 170 and 200 mg per 100 cc is the usual average and de- 
partures below and above this average, quite common m normals and 
diabetics alike, pomts to no pathological change m the ladneys but 
merely a vanation m the reabsorptive powers of the tubules producmg 
no functional disabihty m the body’s metabohsm 
Certain pathological conditions do change the threshold, nephro- 
sclerosis and circulatory failure m an upper direction, and phlorhizm 
and heavy polyuria m a downward direction But the wide venations 
from the average, some as extreme as from 50 mg to 300 mg blood 
sugar concentration, imply no stigma of disease or impaired function 
4 Lag-Storage Curve— Oxyhyperglycemia —In some mdividuals 
glycosuna after certam meals is explamed by the type of curve sho^ 
at the figure d and called by Maclean m 1920 the 'lag-storage curve — 
a poor name From a normd fasting level the blood sugar rises rapidly 
after glucose to over 200 or even up to 300 mg per 100 cc but returns 
equally rapidly to the fastmg level in normal time Glycosuria occurs 
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In urines voided at one-half, one and perhaps one and one-half hoiurs 
if the threshold Is normaL If oenom blood is used for analyses, as has 
been usual in America, this arterial hyperglycemia is missed and hence 
the condition is not described in the standard textbook (Josim) The con- 
dition is not rare, occurring m 7 per cent of my ^ycosunc pabents, but 
is far less common than renal glycosuria, under which category osy- 
hyperglycemic cases will be classified from the results of venous blood 
analysis This t>pe of curve is common m quick-emptying stomachs, 
after gastroenterostomy and the admlnlstrabon of glucose direct by 
duodenal tube and I expressed the vieiv that its occurrence (Brit 
M J , I 526, 1936) is duo merely to rapid intestinal absorpbon and 
not to any defect In carbohydrate metabolism This has since 
been confirmed by O K. Evcnsen (Acta med. Scandinav supp 120, 
1942) who, however, omits anv reference to my paper I have sug- 
gested the name OT)'hypergIycemIa (ox.^ = sharp, steep) to describe 
the sharp, bayonet shaped curve 

The a^ve are the four categories into which blood sugar curves 
can be classified and upon which dcar-cut opinions for life assurance 

^ however, several other 
mm^ned ^ disturb the normal curve and which must now be 

Pscudodinbetic Curvcs.-Several conditions produce curves in nor- 

^ ^ ‘^hibctic Lve b and m^ 4 

^duded bcdore such a curve be taken to indicate mild or comm^cW 
diabcto mdlilus rcquirmg bcatment These condiHons 

1 1 oxic and septic conditions, ocuto or chronic. T Knv** 
parients .mndcmii^o diabetic treatment negltct o£^ f“t 
whoso lolcmncc became normal wbr^n ^ 
sinusiHs and the like vvercTel^'’^^ aILC .T " 
may point to an obscure inf^r^ ^ ^ sedimentaUon rate 

- Oilier endo^nc disease (a) thjTotoxIcosis, (b) hyperpituitar 
ism, (c) diromalBn suprarenal tumors “ypcrpitultar- 

3. Old ape, when carbohydrate tolerance is j 

and where U.e blood sugar curve may show slijit hyperd 
a slow rehim to normal ^ yp<^rgl>'ceinla and 

4 Obesity where the curve is often abnormal but returns to 
plete normality on adequate reduction of weicht \Vh^ ^ 

„ .. Si 
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bodies Tbe curve hecximes nonnal after a weeks full diet It is there- 
fore essential that the patient should be on, a full carbohydrate diet 
for at least a week before a diagnostic tolerance test 

6 Liver disease^ especially hepatitis 

In the absence of the above comphcatmg condibons, shght abnor- 
malities m the glucose tolerance test occasionally occur which leave 
us m doubt and these will be discussed later In the meantime I shall 
consider different procedures employed by other workers for diagnostic 
purposes 

Amount of Glucose and Duration of the Test.— Most workers in 
Amenca give more than 50 gm of glucose, mostly 100 gm , and cany 
on the test for three hours Others employ the refinement of giving 
1 gm per kilogram of body weight so that the dose vanes from 40 to 
lOO-j- gm One hundred grams of glucose produce m a few patients 
a delay of the return to the fastmg level from two to two and one-half 
or three hours, but most have a similar curve which returns to nonnal 
m two hours withm wide limits of the oral dose We know that both 
after 50 or 100 gm , glucose is stdl present and bemg absorbed 
from the gut and the fall m the curve is not due to the end of absorp- 
tion. I would not consider a blood sugar concentration as proving 
diabetes if it failed to return to the fastmg level until three hours, 
but I would regard it as suspicious On the other hand, if the two hour 
figure IS normal I should report a nondiabebc condition with con- 
fidence Dogmatism and certamty are required by msurance com- 
pames and patients For this reason I consider the nonnal two hour 
and fastmg figure as the decidmg levels in a confident opunon ex- 
cluding diabetes 

Arterial and Venous Blood.— Artenal (capillary blood from finger 
or ear is the same) contams more sugar than venous blood as the 
tissues abstract glucose as the blood passes through In the fastmg 
state the sugar concentration is much the same but at tbe peak of 
sugar absorption, the difference between arterial and venous blood 
IS usually 20 to 30 mg and somefames 50 to 70 mg per 100 cc. This 
must be taken mto account and explains different standards and 
classifications by different workers Thus the upper standard of nor- 
mahty would be 170 mg m venous with a correspondmg 200 mg m 
artenal blood. It also explams why oxyhyperglycerma (type 4 curve) 
has not been descnbed m Amenca where, untl recently at least, 
venous blood has been mostly used 

Different Blood Sugar Methods.— There aie various methods m 
chnical use (Benedict, Fohn-Wu, Hagedom-Jensen), and all give 
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figures sufficiently close to give a comparable standard. It should be 
realized, however, that all these ordinary methods estimate on the 
average 15 to 20 mg per 100 cc reducmg substances other than 
glucose (mainly glutathione) and so a readmg of 100 mg. per 100 cc. 
IS only about 80 mg. of glucose and a figure of 20 mg per 100 cc. (in 
connotes a total absence of glucose from the blood. 

Exton Rose Procedure (Am J Chn Path., 4 381, 1934) -This 
test, shorter in time than the aboi'e rouhne procedure, seems to be 
becoming Increasmgly popular in the Umted States, but is not used 
m other countries After the fasting blood sugar and urme test, 50 gm 
of glucose are drunk and another blood sugar and urme collected 
after thirty minutes, when another 50 gm of glucose is given and 
the test concluded by a blood sugar and urme estimation m another 
thirty minutes Here the test ends at one hour Any iuvesbgation of 
the doivnward phase of the curve and accompanying glycosuria is 
omitted 


The entena of a normal response seem to be that (1) the fastmg 
blo^mgar is under 120 mg. per 100 cc., (2) the blood sugar con 
contratlon at one hour should not be 10 mg above the half hour figure 
and not 

^gar frre Atoltedly a high fasting level m addition to a really high 
figure at one hour gives conclusive proof of diabetes, but hardly more 
an irelated ^maUon in relaUon to fastmg or postprandld com 
diUons As a rehablc procedure of invesUgabon of symptomless glvco- 
suria it is open to Uic follovnng senous criticisms Slyoo- 

1 After a single dose of glucose, the sixty minute blood sugar is not 

added 50 gni at tlurty routes is probably negligible tStfa 
lagucly reminis^t of the Staub Traugolf p^urc Mhe^th^ 
s^nd dose 0 glucose is guen after hre l.ours iihcn the blooTsuS^ 
of dm no^al person has aircadv returned to normal anH^S^ 
raised by the second dose, uhcrcas the diabcUc blood oorl , 
higlier after the second dose sugar mounts 

2 Tlic to me. all important csidcncc of die fall of ib„ 

is completely missed ‘ sugar 

3 T1.C prolonged ini cstigabon of die relation of gljccmia to nKav,. 
surii. 1 u clear ci.dcncc of the renal dircshold and rm,,! t 

is obscured ° glycosuria. 


•Bkvrhrm. Zuel,r JJS-03 1D21 Kiln. Wchnichr^ , sai, joj. 
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4. The type of curve I have described as innocent oxyhyperglycemla 
would be classed as diabetic. 

I can see no logical justification for this short-cut procedure and 
find that one blood sugar estimation, considered in relation to carbo- 
hydrate feeding or fasting, is almost equally conclusive or inconclu- 
sive, in the diagnosis of symptomless glycosuria. 

Intravenous Glucose Tolerance Tests.— An mtravenous technic 
IS also employed to assess sugar tolerance after the infusion of usu- 
ally 25 gm of glucose mto a vein This produces m normals an 
immediate hyperglycemia (300 to 400 mg per 100 cc ) with accom- 
panying glycosuria and a prompt return to the fastmg level m about 
oiie and one-quarter hours The technic has ments both as a diag- 
nostic and experimental procedure but presents techmcal difSculties 
as a routine test. The glycosuna, which is almost constant near the 
beginnmg of the test, obscures the appreciation of renal glycosuna, 
and ^ycosuna caused by rapid absorption from the intestine (oxy- 
hyperglycemia) is completely missed As a method of mvesbgating 
symptomless glycosuna it is far inferior to oral administration 

The terms and defimtions I have used are clear enough, I hope, but 
others occur m the hterature of quite uncertam meamng I talce par- 
ttOularexcephon to the phrase “ahmentary glycosuna” whose meaning 
is vague though it implies that sugar is passed only after food I 
should say that "alimentary” sugar can be proved to be due to one 
of the three conditions descnbed and can be definitely categorized 
and should not be left vague and meanmgless I should hke to see the 
term disappear from medical hterature I am not concerned here with 
odd temporary glycosuna caused by trauma, anesthetics and other 
easily noted factors, but with glycosunas m the healthy physically 
normal state of life I should add that I refuse to give an opimon on 
a doubtful curve without knowmg the condition of the patient m 
regard to general health, obesity, infections and other factors, and 
the detailed conditions under which the tolerance test is earned out 


DOUBTFUL GLUCOSE TOLERANCE TESTS 
Let me repeat that if the fastmg blood sugar is normal m a nor- 
mally fed person and has returned to normal by two hours after a 
test dose of glucose we can and should declare the case nondiabefac 
whatever the mtervemng glycemia and accompanying glycosuna I 
have never had cause to regret this ruhng though obviously a few 
renal glycosunas m hundreds will develop diabetes by the law of 
averages But a few cases occur m which the curve cannot be passed 
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03 normal on the above cnterlo and in which the factors causing 
“pseudodiabetic" cinves are not obvious and yet the curve obtained 
IS so nearly normal that one hesitates to classify the condihon as 
even potentially diabetic. In such cases I repeat the curve after two 
weeks of bi^ carbohydrate diet and often obtain a different result 
which leaves no doubt for or against diabetes. If this second curve is 
stiU doubtful, I postpone decision and repeat the curve in three or 
six months, full diet being maintained and the fasting urine being 
tested occasionally to make sure that the glycosuria is not rapidly 
increasing I should mention that I see a few individuals who, even on 
full diet, produce traces of ketonuria in the fasting condition, point- 
ing to a state of sli^t starvation llkelj to mvaffdate the curve (see 
above) I have found it useful to give 30 gm (1 ounce) of glucose 
two hours before the actual standard glucose test is begun and this 
sometimes turns a doubtful into a nondiahebc curve by a modifica- 
tion of the Staub-Traugott procedure 

SUmiAIlY 

The diagnosis of symptomless gljcosuria by the glucose tolerance 
tost Is discussed and dogmabc standards for life assurance and other 
purposes are laid down If the fasting blood sugar Is below 120 mg 
per 100 cc. and has returned to this figure at two hours after 50 gm 
of glucose, we can classify the case with confidence us nondiabetic 
whatever the intcivening concentration of glyccmia and the accom 
panying glycosuria Two innocent types of glycosuria, renal and oxy 
hyperglycemic glycosuria, are pointed out and discussed 



interpretation of glucose tolerance tests 

Herman O Mosenthai, MD, Fj^CJ” 

In 1925 a clinic on "The Interpretnhon of Sugar Tolera^ Tests 
was presented in The Medical Clinics of i^orth America.-^ This topic 
IS of urgent importance because, unless there is a means for 
rate diagnosis of diabetes, many persons will be subjected neemes^y 
to the inconvenience of treatment and many will be denied the 
privilege of life msurance Smee 1925 further studies have been ca^ 
ried out and it is on those that the present clinic is based. Althou^ 
these and the attempts of many others to formulate a final positive 
diagnostic test for diabetes have faded m creatmg a procedure that 
possesses the specificity of a Widal or a Wassermann reaction, yet 
some progress has been made and Is the theme of this clinic. 

TECnmC OF GLUCOSE TOLERANCE TESTS 
Status of the Patient —The patient should be m the fostmg state. 
Tho morning hours before breakfast have been universally accepted 
as tho hmo for the performance of the glucose tolerance test For the 
sake of evaluating present and past statistics this seems rvorth con 
tinulng, men though the test dose of glucose given to a person who 
has received some food elicits about tlio same response as in the 
fasting individual 

Nerve tension should bo eliminated if possible It is well known 
that esdtement, anxiety tind irrilabiHty increase the hlood sugar level. 

Smoking should bo arnided or restricted after arising until the tost 
Is completed Tobacco has been accredited rvitli producing a rise of 
blood sugar, though sshethcr tliis is ahrays true or not remains to be 
determined, smoking before breakfast often induces nausea and ver- 
tigo, and conscqucnlH might interfere with tlie absorption of the 
glucose, the use of tobacco in many subjects is follow cd by nervous- 
ness and restlessness in others it has a soothing effect consequent!) 
on this score distinclise adjustments arc in order 
nqsical effort preceding and during a glucose tolerance test should 
lie rrfuced to a minimum modcmlc exertion causes a rise in blood 
sugar, prolonged cxerasc depresses it 

• Cluneal liolciiur ol Mrdidne N<-w Toal Cmduato Xlcdical Schoot 

OilumbU Unlwrsit}- Atirmitag Plmlctm, bi-w iork Post Cnidaalr Medical 
Sclioal and llmpliat Nnr ImV Qly 

200 



300 


HERMAN O MOSENTHAL 


Menstruation lowers glucose tolerance, tests should not be earned 
out at the time of the menstrual penod, nor a few days preceding or 
subsequent to it 

Complete starvation or carbohydrate starvation impairs the utiliza- 
tion of glucose Sweeney- formulated this fact more precisely when he 
estabhshed the fact that the diet for a forty-eight hour penod ivih have 
a profound efEect upon a sugar tolerance test m normal individuals 
He showed that if an average (rather high carbohydrate) diet is 
taken for forty-eight hours, an increased glucose tolerance results, a 
high protem diet causes a moderate dimmution m the test and a high 
fat diet or starvation, a marked diminution Conn® has verified 
Sweeney’s findmgs and m a very convmcmg presentation states. "Un- 
less the influence of previous carbohydrate restnction is removed 
by an adequate preparatory diet (three to five days of a high carbo- 
hydrate diet), the glucose tolerance test is not reliable as an indicator 
of the mdividual s abihty to utilize carbohj'drate ” 

Andther angle of the dietetic influence upon the glucose tolerance 
test is that when a diminished carbohydrate tolerance exists a pre- 
cedmg diet low m starches may shield the defect and yield a normal 
sugar toleiance test^ Overweight calls for the consumption of larger 
amounts of ^ucose to keep the body warm and to move the extra 
pounds about The insulin supply may prove inadequate to meet these 
increased demands, the pancreas becomes exhausted, less rather than 
more efficient, and diabetes ensues There are many obese subjects 
who do not develop diabetes On the other hand they should always 
be regarded with suspicion. When a glucose tolerance test is earned 
out m such cases, the precedmg diet should' be high m carbohydrate 
since m these, as in aU latent diabetics, a low carbohydrate diet ear- 
ned out for some days will often yield a normal sugar tolerance curve, 
which is misleadmg m prediabetics 

Dose of Glucose.— Glucose may be administered orally or intra- 
venously There is no doubt that the latter is more accurate smee it 
avoids the irregularities of absorption that are a source of eixor in 
glucose tolerance tests However, m routine clinical practice, the inges- 
tion of glucose IS decidedly more suitable and a reinsion of the test 
by intravenous administration may be considered for the few cases 
tiiat show a persistently low blood sugar after the taking of glucose 
by mouth 

The test substance, almost always, is glucose (dextrose) Up to a 
few years ago it could be obtained only m the form of a messy syrup, 
or as dirty, large chunks that were weighed and dissolved with dif- 
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ficulty It Is now available as a clean, tvilte, diy granular preparation 
that is readily soluble in water One hundred grains can be t^en up 
by 250 cc. of ivater, with the aid of heat If necessary This Is best made 
ready the evening before the test and chilled In the refrigerator over- 
night The dissolved glucose should be flavored with lemon Juice. 
Only one patient out of about a thousand vomited the ice cold glucose, 
and for him a second test, when coffee ivas substituted for the lemon 
flavoring, proved successful Othet materials than glucose have been 
adv^t^ and employed as test substances Here again it may be 
^ted that because of the many hundreds of recorded tests In the 
literature, are building upon a firmer background for the appraisal 
0 ^ results in using glucose (dextrose ), than when comparatively 
untried materials are selected 

Siven Is 100 gm It has been 
Sm- There has been another 

ccmed Furtlrcr^orr^L ^' ‘“t Is con- 

the same \%holhcr 75 or 125 gm. of cluco^n 

reilcraUon of what has bcen^esscd sTf Fmally, a 

of the data concerning sugar tolerance have hT” Pfev^ly, most 
lest load of 100 gm. of riur^e m “ft" “ 

ns a basis for supplemental conduslonx In on of these 

ccdurc. the Exton Rose test,' t],e glucose is Ji tolerance pro- 

gm eacli, one-half hour apart This meiliort ^ 

Is no longer recciWng enthusiastic cndors^cnlfw ' acclaimed, 
or advocated it because ivc bcltin'e It u a d ^ bave never used 
only Uio height of the blood sugar curve niJd 
detailed consideration of this problem will be laken*^ ‘duration A more 
sc^on on the stan^rds for J^udginTZs: Semnl 
Otolcc of Blood Supnr Mclltod — TlirTi^ « 
sugar determinations in general use. One esama^T.^’’^ 
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mplying that the nonglucose reducing matenals are included in the 
figures for sugar The blood sugar method of choice is usually the 
Fohn-Wu procedure which mcludes the nonglucose, nonfermentable 
reducmg matenals as sugar The difference between the Fohn-Wu 
results and the values obtamed for true blood sugar yields the figure 
for nonglucose reducmg substances 
It has been the umversal behef that the nonglucose reducmg sub- 
stances amount to 10 to 30 mg per 100 cc of blood This maccuracy 
m blood sugar determmations has been regarded as “shght” and also 
as “fairly constant”'’ A check on this matter showed that m 200 con- 
secutive blood sugar determmations (Table 1), 62 per cent were 
withm the 30 mg limit but that 38 per cent were considerably above 

TABLE 1 

Nonglucose Reducing Substances m 200 Consecutive Blood Sugar Deter- 
minations IN Normals and in Diabetics, in the FAsriNa State and After 
Eating 

Nonglucose 
Reducing Substances 
Venous Blood, 

Mg per 100 Cc 
0-10 
11-20 
21-30 
31-40 
41-50 
51-60 
61-70 
71-80 


Totals 

In 38 per cent of the determinations the Bipount of nonglucose reducing substances 
exceeded the accepted uppCT normal hmit of 30 mg per 100 cc 
(Mosenthal, H 0 and Barry, Eileen Am J Digest Dis , 13 160, 1946 ) 

it Smce the nonglucose reducmg substances have no bearing on the 
glucose or carbohydrate metabolism, a considerable error may be 
mtroduced m this way 

The nonglucose reducmg substances vary a good deal from case 
to case and are often far from constant m the same mdividual (see 
Fig 43 ) Table 2 clearly illustrates how great a misjudgment may be 
made on glucose tolerance tests if the Fohn-Wu method is employed 
mstead of one for true blood sugar 

Arterial versus Venous Bipod Sugar.— The sugar content of the 
capillary blood obtamed from the finger tip has been shown to be 
identical to that found m the blood derived directly from the artenes ^ 
The artenal blood sugar m the fastmg state is practically the same as 


Number 

of 

Cases 

Per C 

40 

20 

47 

23 5 

37 

18 5 

41 

20 5 

15 

7 5 

13 

6 5 

3 

1 5 

4 

2 0 

200 

100 0 


62% vnthm accepted 
normal limi ts 


38% above accepted 
normal hunts 
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that found in the venous blood sugar However, in the course of glu- 
cose tolerance tests there is a wide divergence between the arterial 
and venous blood sugar value The arteno venous difference after the 
administration of glucose was found to rise as high as 102 mg. and the 



10* Mcn-tH «!■* *1 it m e, 

r.E 43-NongIu««r irdocing wtHUmcM Id twenty Svc nigu tolcianM Imi. 
Afnr 100 pn, of gl.inKe (Mowntkil II O nnd Dati}, EUcw Am J Dim. 
DI.., 13 100 1910 ) ^ J 

n\-crago dilT( react in tttcnl) glucose tolerance tests was SO mg. one 
hiU hour nfUr the ingest.on of glucose 42 mg one hour aftw and 
10 mg tuo hours after (Fig. 44) ’ 

It hecotacs rvident tlml in glucose tolcmacc tests the arteno- 
teaout blood sugir values are fir apart and should 1v acconled dtf 
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ferent interpretations, yet they are judged by the same standards in 
many laboratones In England the capillary blood sugar is usuaUy 
determmed, while rn this country the venous blood sugar is more fre- 
quently used 

The artenal blood circulates through the glomeruh and the blood 
sugar level withm it is responsible for the degree of glucose filtration 
which occurs m the fadney Therefore, for judgmg the renal threshold 
to glucose, artenal blood sugars are of crucial importance as com- 
pared to the venous blood sugars Smce there is such a marked 
arteno-venous blood sugar diflFerence m the course of glucose toler- 


TABLE 2 

High Values for Nonglucose Reducing Substances in a Sugar Tolerance 

Test 


Timing 

1 

Venous Blood Sugar, 
Mg per 100 Cc. 
True Blood Sugar 

Venous Blood Sugar, 
Mg per 100 Cc 
Folm-Wu Method 

Nonglucose 

Reducing 

Substances, 

Mg per 100 Cc. 

Fastmg 

87 

138 

51 


100 gm glucose by mouth 


One-half hour 

One hour 

102 

176 

74 

109 

178 

69 

Two hours 

90 

168 

78 


Accordmp to the true venous blood sugar this is a normal curve, while the Folm-Wu 
method indicates a dimmished sugar tolerance This is an example of the htizard of an 
erroneous interpretation of blood sugars when the analyses mcliide nonfermentable 
s^stances, whereas the correct diagnosis is revealed by true blood sugar determina- 
tions 

Male (S B G ), aged forty-four Glycosuria found on life insurance exammahon 
seven or eight years ago, no glycosuria smce that time 

(Mosenthal, H 0 and Barry, Eileen Am. J Digest Dis , i3 160, 1946 ) 

ance tests (Fig 44) it becomes evident that the usual conception of 
the renal threshold to glucose is a faulty one This has been sum- 
marized by Lawrence, who stated that m America the renal threshold 
to glucose IS regarded as bemg at a level of about 170 mg, while 
m England it is put at a higher level as judged by the artenal stand- 
ards. For the determmation of the renal threshold to glucose, that is, 
the occurrence of renal glycosuna, it is perfectly evident that the 
artenal blood sugar should be resorted to Our present conception of 
this subject, as determmed by venous blood, lacks satisfactory accu- 
racy (Table 3). 
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For the determination of the glucose tolerance, the venous blood 
sugar, representing as it doe^the utilization of sugar that has gone on 
within the tissues between the arteries and the veins, is more intorm- 
nbve tlian the arterial blood Tlie venous blood measures the metab- 



Fig. 44 -Artnlo-'enouj bWi nigar dIBrrcncc alter 100 gm, glucoic. The 
marled rUe ot arterio-a-cricau blood jugar dllleTeDeo niter ibo tilling of glucose 
Is esldent The ns-erage dUIercnce (lieasy Hoc) U 8 mg. per 100 cc. fasting and 
40 mg two lioun after glucose Ingestion. 

ohsm m certain dtrccUons ulilcli the arterial blood docs not In 
ludginf, of Ihc adtrpnc} of carboh>dralc metabolism In the glucose 
tolerance lest the venous blood sugars apiioar to be distinctlv more 

dosirable Frisinetill) 'be 'enotis blood sugir cun e indicates a normal 
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TABLE 3 


Case iLLPSTRATm o the ADVisABiLrrY of Relxjng on Arterul Blood Sugar 
FOR Determining the Renal Threshold to Glucose 


Time 

True Blood Sugar, 

Mg per 100 Cc 

Unne 

1 

Arterial 

Venous 

Volume, Cc 

Glucose, % 

Fasting 

77 1 

i 

81 

55 

0 

100 gm glucose by mouth 

One-half hour 

1 240 

192 

20 

0 

One hour 

267 

186 

55 

2 0 

Two hours 

213 

162 

105 

2 5 


The fasting blood sugar is normal The height of the blood su^ar curve hardly ex- 
ceeds the normal m the venous blood sugar, whereas it is marked in the artenal blood 
At the end of two hours both the venous and artenal blood sugar are distinctly above 
the normal This curve, as far as glucose tolerance is concerned, is scarcely high but 
It is prolonged so that it would come m the category of impaired glucose tolerance 
The interesUng pomt develops that while the venous blood sugar is dropping from 
the half-hour to the one-hour penod, the artenal blood sugar is rising during the 
same mterval This would account for the appearance of glucose m the unne as 
judged by the artenal blood sugar levels but not by the venous The significance of 
the arterial blood sugar level and the unimportance of the \ enous blood sugar level 
m producmg glycosuna is very evident in tins glucose tolerance curve. 



jijLiAroi^Lf A-rir/n. auu vxavi via 

Fig 45 —S S M , aged 47 Normal sugar tolerance shown by venous 
unpaired sugar tolerance by capillary blood This man is probably not a iabe c 
though he was rejected by an insurance company because of capillary blood sugar 


curve 















307 


mTERPHETATION OF GLUCOSE TOLERANCE TESTS 

glucose tolerance while the capUlary does not (Fi& 45) For fte 
Lsons just given it is believed that the venous blood sugar yields a 

Number of Blood Sugar DetermlnnUonB.-A fasting blood sugar 
is always required. For a complete glucose tolerance test, blood sugar 
determinations, at least at the half-hour, one hour and two-ho^ 
intervals are desirable Urine specimens for the determinabim ot the 
presence of sugar should be obtained at the same tune as the blood 
samples 


STANDAIIDS FOR JUDGING GLUCOSE TOLERANCE TESTS 
Foaling Blood Sugar Level.— The normal value is 120 mg. per 
100 cc. or less If the fastmg blood sugar is significantly above this 
figure it is not worth carrying out the glucose tolerance test An ele- 
vated fasting blood sugar is aclcnow’ledged by every one to Indicate 
a diminished ^ucose tolerance. 

Height of the Blood Sugar Cune— In normals the ma.nmal ele- 
vation of the blood sugar after the ingestion of glucose is usually 
found within half an hour, thopgh sometimes it des’elops a little later 
The blood sugar determinations a half hour and one hour after the 
taking of glucose serve to give the approximate height to which the 
blood sugar rises These blood sugar determinations, coupled with the 
results of the urine analj-ses, give an indication of the renal threshold 
to glucose. The normal height of the blood sugar curve rnries a great 
deal In >oung individuals it should not exceed 160 mg. per 100 ca 
whereas in tlio elderly it often rcnchcs 190 rag. It has been established 
for a long time and gcnemlly accepted, tliat tlic height of the blood 
sugar curs c v,dth a drop to a normal lc\ cl at the end of two hours is 
not significant of a diminished glucose tolerance, that is, those curves 
which are designated as high cimes unless they arc also prolonged 
are not diagnostic of on impaired carbohydrate metabolism 

Duration of the Blood Sngor Curse— In normal Individuils the 
blood sugar drops to a level of 120 mg two hours after tlie taking of 
glucose. Tills is true in young subjects In older persons with no Im 
p-urment of glucose tolerance tlie two hour blood level may be con 
sidcrnblv lii^er than tbls-up to 140 nnd even 150 mg. per 100 ca 
ITlint Constltnlr* n DlnlieJle Blood Sugar Curve?— Every case of 
diabetes exhibits n high, prolonged blood sugar curve but not every 
instance of a high, prolonged blood sugar curve Is one of diabetes 
In other words, tlie carboliy drntc metabolism may be impaired by 
more than one cause \Vc nviy roiiglily designate these as dialicUc and 
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nondiabetic The differentiation between these two is exceedingly 
difficult and, more often than not, impossible It was menhoned 
previously that the two-dose tolerance test m our estimabon was not 
satisfactory An explanation for this opmion can now be given The 
two-dose test measures only the height of the curve and it is well- 
known that a high curve, m the absence of prolongation of the curve, 
IS not mdicative of diabetes Any test which takes mto consideration 
only the length of the curve, or the height of the curve, is not as free 
from diagnostic error as one that mcludes both the height and the 
durabon of the curve. 

Evaluation of the Patient’s History.— In doubtful instances the 
history of the case is of distmct value m affirming or negating the 
diagnosis of diabetes The family history fumishmg informabon con- 
cermng possible heredity is acknowledged to be of great value in 
detemunmg whether or not the pabent may be subject to diabetes 

The history of glycosuna is exbemely important There are many 
instances m which sugar was found on one occasion and then, although 
the pabent was free from sugar for a considerable number of years, he 
was sbll regarded as a diabebc This sbetches a httle too far the smug 
precept that the occurrence of sugar at any bme is a final sign of 
diabetes The pabent m Table 1 furnishes an example of this 

The glucose tolerance curve with advancmg years becomes dis- 
bnctly higher and more prolonged, a curve which would be patho- 
logicffi for a person imder 30, might be normal for an mdividual of 
sixty and over ® This has been shown time and agam and while impair- 
ment of the glucose tolerance m the young should be taken very 
senously, m the elderly an allowance, especially on the basis of the 
past history, should be made 

Accordmg to the findmgs of Dr Bolduan and myself, mamed women 
over 45 are more prone to become subject to diabetes than are men 
or unmarried women This piay be due to pregnancies, the presence 
of gallstones, or some other cause, but the fact remams that the mar- 
ned woman is much more frequently subject to diabetes than un- 
married women, or men, whether married or not The past history of 
occurrence of epigastnc pain should point to the possible existence 
of attacks not only of cholehthiasis, but also of pancreabbs Each 
of these would favor the diagnosis of diabetes In every mstance of 
diminished glucose tolerance the suspiaon of hyperthyroidism or 
hypeipibutansm should be entertamed There are a good many 
pabents m whom the tendency to diabetes disappears after sub- 
total thyroidectomy or after hyperpitmtansm has subsided. 
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Case Judged According to History, Physical JLxamination and Glucose 
Tolerance 

C. W male, aged 65 

Problem Significance of glycosuria found m March, 1946 
History There has been no sugar demonstrated in the unne before 
or since March, 1946 Sugar loleranco test, earned out by an outside 
laboratory a few weeks ago, showed 

Fajting blood sugar , 129 mg per 100 cc. 

One hour blood sugar 293 « 

Two hour blood sugar 289 ** ** *'*'(; 


On a diet containing moderate quantities of starch, also some sweets 
such os vanilla ice cream and a vanilla cookie, the urine showed os 
follows 


Timo 


8-(K>-10-00 
10 - 00 - 12*00 
12 - 00 - 2-00 
2-00- 4:00 
4-00- 7-00 
7-00-10:00 
Total day 
ToUl olgUt 
Total 


Vdomo, 

Ca 

SpedDo Gravity 

100 

1014 

225 

06 

300 

04 

200 

08 

275 

06 

400 

02 

ISOO 

750 

04 

*556 


From th«e tests it mu) be gathered that the urine was negative for 
sugar ^oughout the ^enty four hours in carefully analyzed sped- 
The diet ^vas rather high In starch and contained some st.^ 
There is no family history of diabetes. ^ 

^ere tmve hetm no episodes Indicative of gallstono or pancreaUUs. 
Wei^t Is cc^ont at presort and there have been no notable 
niictuations of wciglit during the past decade. 

Fhys^al examination There was no anemia. Weight for height and 
age blood pressure and c)-cgrounds were all normal Urino onalvsis 
and Wassennann reaction were negath a ^ 

Blood chemistry (tahen after brcaifast) 


Sug^r 

Qrolwtcrol 


las mg p« 100 cc. 
211 - - - - 


The glucoic tolerance test was as sliown In Table 4. 

Tlie fasting blood sugar 1$ witliin normal limits. The Wood snenr 
rises with great rapidit) after the laUng of glucose to a aery hS 
leach nnd at lire end of tavo hours is marhcdlj above the accept^ 
normal of 120 mg. Therefore this may he considered a high, pmlorrccd 
glucose tolerance eurac cliaractcrlsllc of an impaired glucose medh- 
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figures are m exact conformity witb those previously 

It IS well known that every case of diabetes has a high, prolonged 
blood ^ucose curve but not every high, prolonged glucose curve is 
one of diabetes In the chmcal sense I do not beheve Mr. C W F has 
diabetes There are several pomts to be taken mto consideration on 
this score The patent is 65 years of age, at which penod of life a 
prolonged curve often exists though diabetes is not present® 
The history of findmg sugar on only one occasion and not on others 
(and not m the twenty-four hour specimens obtamed m fractionated 
samples) all pomt to Ae fact that m the chmcal sense diabetes does 
not exist Sugar evidently appears m the unne only on rare occasions 

TABLE 4 



True Blood Sugar, 
Mg per 100 Cc 
Venous 

Urme 

Time 1 

1 



Volume, Cc 

Glucose, % 

Fastmg 

114 

75 

0 


100 gm glucose by mouth 


One-half hour 

218 

25 

0 1 

One hour 

268 1 

15 

1 5 

Two hours 

237 

125 

1 0 


presumably when considerable amounts of sugar are mdulged m It 
should be an easy matter to restnct the diet so that only moderate 
amounts of sugar or sugar-contaming foods are used 

Conclusion Impaired glucose tolerance m a man of 65 which has 
never become chmcally manifest as diabetes and does not promise to 
do so m the future None of the stigmata (heredity, albunununa, eye 
changes, cholehthiasis, pancreatitis, obesity) often found m mild or 
latent diabetes, are present here. 

Diabetes does not exist m the chmcal sense 

Checkmg the urme and blood sugar at mtervals would be an advis- 
able precaution 

SUMMARY 

The techmc of the glucose tolerance test and the advantage of 
usmg true venous blood sugar for the glucose tolerance test have 
been pomted out Great care should be taken to see that the patient is 
in the best possible condition for a factual result A careful history 
and physical exammation to determme whether there are any pre- 
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disposing factors towards rendering the glucose tolerance test nb- 
nonnal should carry weight jn Judging the significance of a glucose 
tolerance test Finally, It should be borne In mind that while every 
case of diabetes exhibits a high, prolonged blood sugar curve, not 
every case presenting a high prolonged blood sugar curve is one of 
diabetes. 

The folloiving may be a case In point 


Dr At now 72 years old, more than thirty years ago showed traces 
of sugar in his unne. A ^ucose tolerance test carried out In 1923 
showed a high, prolonged curve as gnen in Table 5 The glucose 
tolerance test was repeated in 1020 and in 1937 and all of them 
yielded similar results From the clinical pomt of view, for the past 
ei^teen years this man has been taldng a full diet including sugar 


TABLE S 


A Ilion PaoLosoED Gldcosc Tolerance Curve ln a Patient Wno in JtoRE 
TUAN Twenty 7 ears Dm Not Develop Diabetes 


Time 

Blood SyfTBT 

M? per 100 Cc. 

Unn© 

Remarka 

Volume Ca 

I Glucose, % 

9-08 

117 

124 

0 

Fostinf; 


9H — too piR Rtucoce by rooAifh 


9-37 

9.58 

10 10 

11 17 

28^ 

200 

2j0 

1 'to 1 

1 t5 

U ' 

58 

0 

1 1 ' 

1 4 

2 0 i 


I^PhcRtod the 

noldlnimmlicofdmbrtci « Wrib prsdonped glorose cota c wm 


and deserts without ever cxhiblUng glycosuria and his blood mgars 

/4, 91 and 81 mg per 100 « In fact at Umes when Uie imslpmndlal 
blood sugar w^s as low ns CO mg^ it wws feared that U.em lA^lght be 
an essim lal hvpogljccmta This individual. Re manv oUie^ hw 
sullcml liccaiise of unncccssan treatment for diabetes Infilctiil on 
him for some jeirs and also bj not reccMng hfe insurance at the 
most fnvonblc rales 


Tor the csUmatlon of the renal thresliold to glucose or the 
hal point.” arterial Wood sugars arc necessary The venous bW 
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sugar levels widely employed for this purpose are very misleading 
and new cnteria are urgently needed. A low renal threshold fo> glu- 
cose, that IS, a renal glycosuna, is a harmless anomaly and should be 
sharply distmguished from diabetes meUitus It is true that the two 
conditions may at times occur simultaneously, but this does not ab- 
solve the physician from the responsibihty of according the uncom- 
phcated cases mdividual treatment and not an all-covenng attention 
adopted to glycosuria regardless of its cause 
For the esbmation of the soundness of carbohydrate metabolism, 
venous blood is preferable After glucose ingestion the venous blood 
is much lower than the arterial (or capillary) blood and this dif- 
ference IS one of the measures of glucose utihzation 

Only methods yieldmg “true blood sugar” values should be used 
m carrying out glucose toleiance tests, since an inclusion of the so- 
called nonglucose reducmg substances in the figures for blood sugar 
may lead to serious errors 
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THE DIAGNOSIS OF THE LESS COMSION MELITURIAS 

Including Penloenna and Frnclosnria 

Ausander Mamls, MJ3^ Fj^ CJ “ 

Despite the fact that much has heen written and said regarding the 
importance of proper differential diagnosis of the melitunas, all too 
often patients Tvith bemgn conditions are thought incorrectly to have 
diabetes mellitus and treated for such over long periods of time It 
is essential that the physician have in mind a dear and concise outlme 
of the steps to be taken m differential diagnosis Consequently, in 
this paper wo shall present diagnostic rules which facilitate the 
identification of rarer sugars in the urine and review our experience 
witli patients who have come under our ohservabon This experience 
includes nine pabents svith pentosuria and four with fructosuria 
which have been noted among approtimntely 29,000 pabents with 
mellturia It is almost certain that otlier patients with bemgn mehtuna, 
apart from gl\cosuna, remain unrecognized In the following presen- 
tation, renal glycosuria and other forms of nondiabcho glycosuria sviU 
not be discussed in detail 

■nTES OF jncuTuniA 

Die types of mclituria mav be classified as follows 

1 Diabetes mellitus. 

2. Potential diabetes, 

3 Henal glycosuria. 

4. "Unclassified’' gU-cosuria 
5 Mellturia otiicr tlian glycosuria 
(fi) Laclosuria 

(b) Galaclosiiria 

(c) Maltosuna 

(d) Mannolicpliilosiiria 
(c) Pentosuria 

(/) Pnictosuria 
(c) Sucrosuria 

It is our practice to make the diagnosis of diabetes if, in an indi 
s idunl witli gly cosuria the fading blood sugar is 130 mg. or more per 

• Imlnidnr in Mrjldnr llnmuil MnliMl School Dinldan. rngbnd 

llcjconcn lltHpIUi'. BoUon. 
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100 cc , or following a meal or foUowmg glucose given under standard 
and controlled conditions the venous blood sugar is 170 mg or more 
per 100 cc. Diagnostic standards must of necessity be set arbitrarily 
and are therefore subject to cnticism. Particularly is this so in the 
case of postprandial capillary blood ^gar values We prefer to use 
venous blood for diagnosis but m cases, m which capdlary samples are 
taken, we regard as abnormal a value of 200 mg or more per 100 cc 
following food or glucose ^ 

The diagnosis of potential diabetes is useful m those individuals 
with glycosuria closely related to diet, who easily become sugar-free 
with shght restrictions and m whom the blood sugar is below 130 mg,' 
fastmg and never qmte reaches 170 mg per 100 cc. foUowmg a meal 

Renal glycosuria is a 'condition m which the sugar which appears in 
the unne reflects a renal threshold for glucose which is lower than the 
average normal It is our custom to make the diagnostic standards 
more stnct by reservmg the diagnosis for those persons in whom the 
renal threshold is so low that sugar appears m the unne constantly 
even m the fastmg state Except possibly for some tendency to lassi- 
tude and malaise m those persons who constantly excrete large 
amounts of sugar, the condition is asymptomabc and is benign ivith 
no tendency to progression to diabetes melhtus 

Under the headmg of '"unclassified^’ glycosuria are included the 
conditions of those mdividuals m whom glycosuna, usually shght, 
variable and temporary, occurs as a manifestation of other abnormal 
ities These mclude hyperthyroidism, hyperpituitarism and conditions 
m which the suprarenal glands are affected, bram tumor, cerebral 
hemorrhage and skull mjunes, ahmentary glycosuna and “hunger 
glycosuna”, infections and toxeimas, chrome and degenerative condi- 
tions such as chrome nephntis and nephrosis, chrome disease of the 
hver, hypertension and mahgnant disease, toxic effect of vanous 
chemicaJs, mcludmg the efi^ect of anesthesia and asphyxia 

Certam of the meliturias other than glycosuna will be mentioned 
only bnefly Lactosuna is a physiological event dunng lactation and 
the last days of pregnancy However, the sugar which frequently ap 
pears dunng the greater part of pregnancy is practically always 
glucose and is a reflection of the temporary lowermg of the renal 
threshold for sugar {renal glycosuna of pregnancy) Lactose is not 
easy to identify m the presence of glucose Lake glucose, it reduces 
copper solutions and is dextrorotatory, altliough it yields a character- 
istic osazone with phen'ylhydrazme and is not fermented by pui® 
yeast, the osazone is difficult to obtain from the unne and ordinary 
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yeast cannot be depended upon for the fermentation test Quahtative 
tests for lactose are the mucic add test and Rubner s test Fortunately, 
the condlhon in which lactosuna characteristically occurs, namely 
lactabon, is usually evident to the physician and the presumptive 
diagnosis is obvious In the arbcle by Wallons^ are given the results 
of an extensive study of lactose metabolism in women 
Spontaneous galactosuria is a rare condibon of little importance 
clmically A few cases have been reported, chiefly in pediatric htera- 
ture. As an example may bo dted the patient of Brack and Rapoport," 
a 7 week old male infant, in whom galactosemia was associated with 
galactosuria, albuminuria, anemia, failure to gam and develop nor- 
mally, vomiting, lethargy, bilateral cataracts, hepatomegaly, absence 
of tendon reflexes and mcrease in the spinal flmd protein. All abnor- 
malities, including the cataracts, disappeared gradually after milk 
uas omitted from the diet Following studies in a somewhat similar 
case, Norman and Foshena^ regard the condition as an inborn error 
of metabolism and suggest that tlic essential defect probably lies in 
the specific enTymc s>T;tem concerned with the conversion of galactose 
to glycogen ° 

Mallost,ria has bwn demonstrated only rarely and has not been 
showm to be of clmical significance 

MannohcntulosuHa «-as found by B!nther^v^ck, Larson and Saw>er^ 
to oomr in tra no^l persons foUmving the mgesOon of 136 to 214 
r f aniounts of sugar In U.e urme were small, vary- 

ing from 0 06 to 0 32 per cent Mannohcptuloso .s a nonfcrm^^ta^c 

ZT£ot “ do pentose 

Su^sur/o been roperted only rarely and has but little cUnical 
signmcance L^o pentosuria and fruclosuria. it is no doubt duo to a 
mclnbohc dcfe« or error although the nature of such .s not clear Elmer 
Krasou-ska and Ptaszek- recog.,fzc luo forms, an exogenous in aalnd: 
snerose appear, n tl.c nnne only after U.o ingestion of cane sugar and 
an endopennns type In uhieh suerouina occur, independent of Z 
.ntnko of cane sugar 71,0, regard the exogenous or Xnentary forr^ 
to be due probably to impa.rerl „.croM,c aetnaty m tl.cZZ,^ 
tnct Tlic emlogcnous tvrx ms believed lix. fKrrZ i i 
with imidenlifietl nltcratlous f» pancreatic, and ncrlnT^*^ 1 associated 
tlon \ elxaraebrisbc finding inZ ZJsZ nZXtCZT"' 
„a, an ex.remcK bigb specific gravfU of the Tne Jp to 
Iloescli,” caw the speefic graall, of the urine „•»$ ,en 
,ng fro- 1 100 to 1 1-15 ’’'S'*. rang 
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It was the high specific gravity of the unne which directed our 
attention to the possibility of sucrosuna in Case 19260, that of a 
M'^oman bom January 21, 1916, vsnth discovery of mehtuna m January 
1939 At an oflSce visit on October 28, 1946 our colleague. Dr C C 
Bailey, noted that the specific gravity of the unne was 1 056 despite 
the fact that the Benedict’s test was negative Scmtmy of the patient’s 
record disclosed that since August 9, 1945 the specific gravity of the 
unne had been recorded at eight of ten office visits as above 1050 
(of the two remaining, one was 1 045 and the other 1 021) although 
at numerous exammations m the five years pnor to this, values in the 
customary range had been found. Because of the report of Elmer 
and his co-workers, tlie unne obtamed at a recent visit was hydrolyzed 
with hydrochlonc acid and then tested for sugar by Benedict’s meffiod 
Wheieas before hydrolysis less than 0 1 pei cent sugar was found, 
after hydrolysis a value of 2 9 per cent was obtamed and the Sehvvanoff 
test was positive Decepbon, always to be kept m mmd in cases of 
apparent sucrosuna, has not been proved However, exammation of 
specimens subsequently has not revealed a high specific gravity or 
other results consistent with sucrosuna Further studies are in progress 
to determme the vahdity of the case 

PENTOSURIA 

Chrome essential pentosuna is a rare, benign condibon character- 
ized by the constant presence m the unne of small quantities of 
pentose, usually xylulose The condition is asymptomatic, harmless 
and has no relation to diabetes meUitus It is to be regarded also as 
an “mbom error of metabohsm”, some® have regarded glycuronic 
acid as the mother substance of the pentose AH reported cases have 
been m Jews and predommantly m males The studies of Lasker ■ 
and others leave no doubt but that pentosuna is mhented, apparently 
as a mendehan recessive trait It seems hkely that most of the families 
of pentosurics, at least those now hvmg m the New York area and 
studied by Lasker, came from foci of relatively limited extent m 
Eastern Europe, largely m Poland and Germany 

Pentose, a keto-sugar, reduces Benedict’s solution at room tempera- 
ture over a penod of a few hours or at 50° to 60° C in ten mmutes 
At boihng teinperature the reduction by pentose begms withm one 
mmute of the time the tube is placed m the water bath Pentose is 
not optically active nor is it fermented by yeast It gives a positive 
Btal test The reagent used in this test has the following composition 
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Ordool gm. 

Fuming hydrochloric add 500 gm. 

Ferric dJoride (10 per cent) 20 to 30 drops 

The test is performed as follows To 5 cc. of the reagent in a test tube add 2 
to 3 cc. of urino and heat the mixture gently until the first bubbles rise to the 
surface Immediately or upon cooHng in the presence of pentose, the solution be- 
comes green and a flocculent green precipitate may fonn. 

A characteristic osazone is formed with phenylhydrazine which has 
a melting point of 157° to 160° G 

The patient described belmv lUustmtes the confusion which may 
nnse in a case of pentosuria and the gratification of making the cor- 
rect diagnosis 


Case I (Clinic No 18070) —A Jewish boy, bom May 9, 1935, was 
first seen on July 17, 1939 when the parents brought hrm for observa- 
tion from llieir home m a distant city Sugar had been found in the 
urine first m March 1937 at a routine examination Since melituiia 
\v^ fmmd to be constant, a glucose tolerance test was carried out 
which was interpreted as indicating diabetes The child ^vas placed 
on a restricted f ot and treatment with unmddiBed insulin instituted 
m an amount of 16 units dally in three doses before meals Subse- 
quenlly, became of Insuhn reactions the injections before lunch and 
supper vvere discontinued and the dose before breakfast reduced so 
tha at the time the patient avas first seen hero, the amount was 3 

■■ 

At Uie first visit here a random specimen of urino contained Oil ner 
cent sugar and a nmdem capillary blood sugar u-as 0 16 per cent It 

"'“a" ‘“t ahowedbegimilng 

of redu^OT in 50 to 35 srands and even at room temperature Bcnc- 
dlrt solution u-as reduced in several hours The Bial test was positive 
and the Sefivv-Moff t«t negative No fermentation was observ^with 
ycr^ Physlca^ emmination and routine studies apart from mcUturia 
yielded «scn^l> normal results Treatment with Insulin was dls 
continued and an unrc^cted diet prmtdcd Almost without eicco- 
tion. urine specimens obtained seven times dafiy continued to show 
sugar but rdwaj-s in unlforml} small amounts (green tests with Bene- 
dicts solution) On July 24 1039 the patient^ 
glucose I.} mouth (1 gm per pmmd of bod> weight) and thefts 
ihowm on page 319 \\‘crc obUincd, 

On the bis, s of these findinp it was concluded that the diagnosis 
was not diibetcs but rather chronic csscntiil pentosuria Subsequently 


TABLE 1 

Summary of Data on Cases of Melituria* 
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Time 

Urine 

Capfliary 
Blood Sugar 
Per Cent 

Volume* 

Cc. 

SpeoiiC 

Gravity 

Sugar 1 

Per Cent ; 

FasUnp 

20 


0 3 

0 11 

1 hr after glucose 

18 

1020 

0 4 

0 12 

1 hr after ^ucosc 

60 

1008 

0 

0 11 

2 hrs- after glucose 

7S 

1006 

0 

0 11 


the findings were confirmed by Mrs Margaret Lasker of Nesv York 
who identified the pentose as I lylulose. 

The patient was discharged ivith the statement that the mehturia 
was harmless and that no treatment was indicated, much to the joy 
of the parents. He has continued well m the more than seven years 
since that time A letter received from the father m 1946 stated that 
he ^ 1 M been enjoying prachcally perfect health ever since his return 
froin Boston and is developing mentally and physically in a most 
satisfactory manner His school record is excellent and he is very 
active in sports, particularly sivimming, at which he is very proficient " 


As stated at the begmning of this paper, our experience includes 
nine patients jvith prosed pentosuria Tlicir cases are summarized 
in Tamo 1 Not infrequently, the sequence of events in their his- 
tories has been about as follows sugar in small amounts has been 
found in tlio urine at a routine examinabon and the diagnosis of diab- 
etes made follosvcd by insUtuUon of treatment vith a restricted diet 
syith or without insulin then svilh some the nondiabctic nature of 
the disorder his become evident because of lack of hyperglycemia, and 
the dia^osis of renal glycosuna or other benign glycosuria made, 
and finally llic corrt^ diagnosis of pentosuria has been established 
following more careful study of the tyTc of sugar excreted in the 
urine 


niucTosimiA 

Inictosurii (IcMilosiim) is like jiciitosuria a harmless condition 
due to a metabolic defect and is undoubtctlly Inherited. It is men 
nrer Onii pentosiirii and in our osm scries only four cases have been 
rceognireil two of them in a brotluT and sister Tliese four cases all 
ill voting Jewish persons are summarized in Table 1 In Indislduils 
with iwscntlal fnictosuria, the mtc of removal of fructosc'from flic 
blood stri-im 1$ It larded ssith the result that follosving the incostion 
of this siigir, a blood fructose k-vcl sscll above the renal thraliold 
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for fructose is temporarily mamtamed and fructosuna results Pre- 
sumably the removal of fructose from the blood is normally cared for 
m large part by the hver, this function is impaired m the patient with 
fructosuna despite the fact that there may be no other evidence of 
hepatic dysfunction In one normal subject studied by us® the renal 
threshold for fructose was found to be about 11 mg per 100 cc. of 
blood fructose 

Fructose, as well as glucose, is said to occur m the unne m patients 
with severe diabetes Our expenence affords very httle data on this 
point, although m Case 12377, m which the patient was a young 
Jewish woman with mild diabetes, aged 13 4 years at the time of dis 
covery of mehtuna m April 1931, fructosuna and glycosuria were 
associated Studies m this case have been reported ® It may be sig- 
nificant that the cause of death of this patient who died on July 13, 
1938 was reported as cirrhosis of the hver 

Fructose is levorotatory, is fermented by yeast and, hke pentose, 
reduces copper solutions at room temperature after several hours or 
wi thin ten rmnutes at 50° to 60° C With phenylhydrazine, fructose 
yields the same osazone as glucose so that for differentiation it is 
necessary to use methylphenylhydrazme with which fructose gives a 
characteristic osazone with a melting pomt of 163° C If the test is 
carefully performed and certam precautions taken, fructose can be 
differentiated from other sugars by the Sehwanoff reaction which is 
performed as follows 

Place in a test tube equal quantibes (2 or 3 cc each) of unne and 25 per cent 
hydrochlonc acid Bring to boiling over a free flame Add a few crystals of resor- 
cinol and boil achvely for 10 seconds If fructose is present, almost iminediatel)' 
the soluUon becomes red and a dense reddish-brown precipitate forms This pre- 
cipitate IS soluble m alcohol 

The following case report agam illustrates the confusion which may 
arise in the diagnosis of a case of mehtuna and the importance of 
carrying out careful studies 

Case II (Clmic No 15117) —A Jewish girl was first seen on July 2i 
1936 at the age of 5 years Sugar had been foimd m the unne first m 
Tidy 1932 or thereabouts and at that time was thought to be pentose. 
Symptoms had been ill-defined but the question of diabetes 
had beeii raised because of loss of wei^t and strength, imtability, 
and questionable polyuna and polydipsia. Physical examinabon on 
Tidy 24, 1936 was essentially normal The chdd was 48 inches 
with shoes and weired 46J^ pounds with clothmg A random spe 
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men of urme contained 35 per cent sugar and a random capiliaiy 
blood sugar was 010 per cent Tlie Bial test uas negative but the 
Sebwanoff tost was posihve A glucose tolerance test was normal 
Opportunity svas not afforded for detailed studies until in June 
1941 when the child, now 10 years old, was again seen Physical exam- 
ination was normal, the height was 57% inches svithout shoes and the 
weight was 981/ pounds with clothmg A random specimen of urine 
contamed 1 4 per cent sugar and a random capillary blood sugar was 
127 mg per 100 ca Frequent exammation of the urine during a hos- 
pital stay showed sugar in small amounts in most specimens although 
a few were sugar-free and one gave os much as a yelloiv test ivith 
Benedict’s solution One glucose tolerance test carried out ivith 100 gm 
of glucose gave capillary blood sugar values suggestive of diabetes, 
the fastmg value was reported as 140 mg , tho p^ value at one hour 
as 23‘1 mg. and the two hour value as 164 mg. per 100 cc However, 
tlio test was repeated six days later using venous blood with tho 
followuig results 


Tirao 

Urine 

^ cooa^ 
B](X>d SugHTr 
Per Cent 

Volume, Cc. 

' Soptkr 

Cent 

VfuiUn^ 

40 inin. nflcr plua»« 

41 

0 1 

0 07 

105 min nflcr fHucoso 

90 

0 2 


120 mlou nftCT plotxwc 

21 

0 


195 rnlm nflcr rIuccpw 

24 

0 

0 10 


Tlio above findings were considered as probably normal despite tho 
peil. value of 0 17 per cent although some reservation was made os to 
finallt)' of diagnosis in view of this and in vtcw of the glucose toler- 
ance lest mentioned above vvhicli had been carried out six dal's 
before willi capillary blood However a fructose tolerance test car- 
ried out on June SO, 19-11 left no doubt as to tlie presence of fruc- 
tosurla /Viler an oicmlglil fast, 40 gm of fructose were given bv 
moiilli and unne and bloml samples collected at intervals afterward 
vvilli the results pven on following page 

\nalj-scs showed tliat pmctlcallj all, if not ill, of the sugar whicli 
appeared in Uie urine during the test was fmetosc (Fructose was 
determined in blood and urine bj Roe’s mctliod”’) 

Without dictaiy or other treatment this paUiut has continued well 
and word received in 1910 indicated that her ph)^^! condiUon was 
excellent 
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Time 

Urine 

Sugar, 

Gm 

Capillary 
Blood 
Sugar 
(Total), 
Mg per 
100 Cc 

Ven 

Total 
Sugar, 
Mg per 
100 Cc 

ous Blood S 

Fructose, 
Mg per 
100 Cc 

ugar 

Glucose by 
Difference 
Mg per 
100 Ca 

Fasting 

Trace 

89 

91 

Trace 

91 

30 min after fructose 


138 

123 

44 

79 

60 min after fructose 


175 

135 

50 

85 

120 min. after fructose 

1 52 

121 

112 

27 

85 

180 mm. after fructose 

0 52 

96 

95 

13 

82 


SURIMARY OF FINDINGS IN PATIENTS WITH PENTOSURIA AND 

FRUCTOSURIA 

In Table 1 are summanzed certain of the findings in our patients 
with pentosuna and fructosvma The data are m some respects incom- 
plete since it has not been possible to carry out detailed studies with 
most of the group In all cases the patents are Jewish AH are living 
and are free of symptoms which might be attributed to mehtuna. 

Pentosuria.— Of the nme patients with pentosuna, seven are males 
The age at discovery of mehtuna vaned from 1 8 to 38 0 years and 
the duration of known mehtuna (to December 1946) is from 81 to 
29 8 years Three of the patients have had known mehtuna for more 
than twenty-five years In six of the nme patients there is a history 
^ of mehtuna m relatives The amount of sugar m the unne has usu- 
ally been relatively small although occasionally it has been as great 
as 1 5 per cent Although certain specimens of unne exammed rou- 
tmely have been reported as free from sugar, it is possible that more 
careful studies m these mstances would have disclosed tmy amounts 
The sugar was uniformly not fermented by bakers’ yeast The Bial 
test was positive and the Sehwanoff test negative m aU cases In five 
patients the charactenstic pentosazone was formed with phenyl- 
hydrazme With the exception of borderhne figures m two cases, aD 
blood sugar values were withm normal hmits 
Fructosuria.— Two of the patients with fructosuna are males and 
two females The age at discovery of mehtuna vaned from 13 to 
18 3 years The duration of mehtuna to December 1946 ranged from 
5 1 to 21 3 years A family history of mehtuna was obtamed m thr^® 
of the four patients The amount of sugar m the unne was subject 
to considerable vanation Fermentation with yeast occurred m the 
two cases tested The Bial test was uniformly negative and the 
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Seliwanoff test positive In tlie one case so studied, the characteristic 
fructosQzone was formed with methylphenylhydrazme With the ex- 
ception of borderhne values m Case 15117, all blood sugar figures were 
normal 


DIAGNOSTIC STEPS 

Given a patient witli mehtuna, the following steps constitute a 
logical sequence of action whicli should lead to the correct diagnosis 
1 A careful examination of the patient’s history, physical findings 
and hereditary background 

2. Exammation at the first visit of random specimens of unne and 
blood for sugar If the results are not conclusive, then — 

3 Examination of the urine and blood for sugar at forty-five to 
sixty minutes after a meal liberal in carbohydrate If these values are 
not definitely abnormal, the patient may be asked to return one or 
more times for additional determinations of the urine and blood sugar 
after a meal In cases of doubt, then— 

4 Cairying out of a formal glucose tolerance test Such a test should 

not bo imposed on individuals with known diabetes or on those in 
whom Uio dfiignosls can be made by single determmations of the 
blood and urine sugar after a meal If earned out tho subject should 
have been on an unr^Wded diet and not have taken insulin for at 
least tluee days and should not be suffering from an infection or fever 
Some hase us^ the Exton Rose (one hour, tsvo-dose) procedure, but 
wo has c found ^c standard glucose tolerance test more saUsfactori 
giWng adul^a single dose of 100 gm of glucose by mouth and taking 
venous blo^ sampl^ before, and at 30, 60 and 120 minutes aL 
ssard In chlldrim ID gm per kilogram of body ueight (or rJJll 
1 gm per pound) arc given ' *uuyiij 

5 In cas« of penistent mclituria, despite normal blood sugar 
values even d^ng a folemuce test identification of the tjpe of ZZ 
exCTeUxl Is necessary Tl.o follovving procedures are helpfbl simh 

(a) Carrying out of the Bencvlicts test at 50° to 60° C. f 
minut^ or at room temperature for a fmv hours Under such Lth 
tion, keto-supnr, ns penl^i. frurtosc and mannolieplulose caTo „ 
revluction of copper solutions whereas other sugars dn i 

present in large amount in this connecti^ i,^^" t- m ’ 1 “ 
of the d.sovhumHlmltro-sahcylale reagent diserihcd h'i Fxton^* 
r. agent is reduced at different rales by dlffereTsu^'^VL,™' 
keeping the temperature of a Kath coustai.i and 
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or absence of reducbon after certain stated intervals of time, dif 
ferentiation of the reducing sugar is possible 

(b) Fenneutabon with bakers’ yeast Glucose and fructose are 
always, galactose usually, lactose occasionally, pentose and manno- 
heptulose never, fermented 

(c) Qualitabve tests more or less specific for certam sugars 

Pentose Bial ( orcmol-hydrochloric aad) test 

Fructose, Sehwanoff (resorcinol-hydrochlonc acid) test 

Galactose Tollen (phloroglucmol-hydrocblonc acid) test 

Lactose and 

galactose Mucic acid test 


(d) Polariscopy The direcbon and degree of rotation of polarized 
hght as determined witli a polanscope may be used as an aid in the 
identification of the t 3 ^e of urinary sugar Thus, glucose is dextrorota- 
tory and fructose is levorotatoiy whereas pentose is optically inacbve. 
However, the procedure is not now commonly used m chnical labora- 
tones. 

(e) Fermentation reactions \vith specific bactena and fungi.’’ 
These are not m general use in clmical laboratones 

(f) Phenylhydrazme test Osazone crystals with phenylhydrazine 
or methylphenylhdrazme (the latter m the case of fructose) can be 
prepared wluch have a cliaractenshc appearance nucroscopically As 
a :^al step m identification, the crystals may be purified and the 
melting pomt determmed 

SUBEVIARY 


1, The importance of correct diagnosis m patients with mebtuna 
IS pomted out and illustrative cases descnbed with particular refer- 
ence to pentosuna and fructosuria 

2 An outbne of steps to be followed in diagnosis is presented In 
cases of persistent noimoglycemic melituria the foUowmg tests are 
especially helpful (a) reduction of copper solutions m a few to 
several hours at room temperature or withm ten mmutes at 50 to 
60° G by keto-sugars as pentose and fructose, (b) lack of fermenta- 
tion of pentose by bakers’ yeast, (c) the Bial test which is positive 
for pentose and the Sehwanoff test which is positive for fructose, 
(d) preparation of characteristic osazones ivith phenylhydrazine 
(methylphenylhydrazme for fructose). 
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EFFECTOR INSULIN TIMING IN DIABETES MELUTUS 

Abt i i u b R Col-\veli, M D , FjLCJ ' 

Interest In modifications of Insulin with variable tune-activity 
has increased dunng the lost several years Many reports of their 
usefulness in routme treatment of diabetes melhtus and careful studies 
of their nature have been made Knowledge regarding the results of 
treatment has accumulated in the eitpenence of many chnldans using 
various improved proparatioos and certam conclusions regardmg 
standard methods of using depot insulins have evolved from this ex- 
perience 

Uncertamty regarding the best therapeutic methods arises chiefly 
from two sources First, the number of preparations of insulin has 
groivn to the point that only investigators familiar with the detailed 
cliaractcristics of each of them can keep their mdications clearly in 
mind Second, each proponent of a new preparation emphasizes its 
presumed advantages out of proportion to its true posihon in the pic- 
ture 

The facts of the matter are comparatively simple An attempt to 
present them in simphfied form is the purpose of this paper T)pical 
results of treatment with a typical preparation are presented, not with 
the inlenUon of promoting the virtues of that particular preparation, 
but ns a means of illustraUng the fact that an insulin of that type is 
needed for imprmed tlicnipy in diabetes mellitus, and tliat its manu 
facturc can simplify a problem which has led to considerable con 
fusion and mmindcrslandlng. 

In order of their appearance, four t)pcs of insulin hn\c become 
mailable for routine treatment of diabetes Eacli of tliem has a 
characteristic rate of action and hence oceupics its own position in 
diabetic thcrap) Thc> are insulin, protamine zinc insulin, globin 
insulin witli zinc and mixtures or modifications of protamine zinc 
insulin 


From Ihc IViMrtmrnt oi MrdWw Noitlmotrm Unti-mlly Medical School. 
Cldrapo ood Fsamloa limpllal Ev-anslon lllinolt 
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UNMODIFIED INSULIN 

In so far as is known, tins represents the true hormone m shghtly 
acid solufaon in an unmodified state It is the original form of insulin 
All modifications stem from it and do not alter its action except as 
they prolong, delay or extend the rate at which the hormone is re- 
leased from the site of a subcutaneous mjecbon 

/ In solution msuhn is administered by subcutaneous injection, as a 
rule, although it is occasionally given by vem or mto the muscle with- 
out affecting the rate or mtensily of its action profoundly. It is virtu- 
ally meffective except when given parenterally Because it is a simple 
solution of the pure hormone its rate of action is the most prompt and 
least prolonged of aU insulins These charactensbcs cannot be changed 
much by vanabons m parenteral route of admimstrabon or changes in 
dosage 

Action.— Different diabebc patients vary somewhat in response to 
administration of the hormone m solution, but not so much m the 
late of its activity as in the size of the dosage required to produce a 
given response Malang due allowances for differences in “insuhn- 
sensihvity” and therefore the amount of insulin required to accom- 
phsh a given result, diabetic patients are surpnsmgly uniform in the 
rate at which they react to. msuhn in solution. On the average the 
response to a single subcutaneous dose is demonstrable within an 
hour, reaches its peak m from three to six horns after mj'ecfaon, and 
is exhausted in about eight to twelve hours^ (Table 1) All of these 
values are greater with larger doses and less with smaller ones, but in 
amounts withui the therapeutic range are roughly as descnbed for 
msuhn m solution. 

The value concerning which there might be the most debate is the 
duration of action The rate at which the sugar level reverts to its 
former position, however, depends more on the seventy of the diab- 
etes than on the duration of action of the insuhn dose Obviously m 
mild diabetes the rate of return of hyperglycenua on waning of 
msuhn action, and therefore the apparent duration of effect, will 
be much slower than in severe diabetes, and yet the duration of 
action may be the same The span of activity seen m severe diabetes 
IS therefore more nearly the true value, namely, from eight to twelve 
hours for a smgle dose In the case of modifications of msuhn the 
same qualifications regarding duration are also most pertinent Fail- 
ure to appreciate them is responsible for some of the imcertainty 
regarding different forms of msuhn 

These rates of action are charactenstic of both forms of msuhn 
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in solution, “regular” or solution of amoiphous insulin, and “crys- 
talline” or solution of zinc insulin crystals The latter is very shghtly 
less prompt and intense and more prolonged in effect than the former, 
because of its higher zinc content,® but the difference is insignficant 
as compared with the changes produced by other modifications of 
insulin The only difference of importance is the fact that "regular” 
insulin occasionally leads to allergic reactions because of its inert 
protein content, whereas the crystalbne form is much less likely to do 
so because of its freedom from foreign prolom 
Use -Because of its charactenihc time-activity, msuhn in solution 
is most useful whenever prompt and intense effect is desirable and 


TABLE 1 

Tmn-AcnvTTY OP Siiol b Linoc Doses of Vanious Ttpes of Insuun in 
U lABCTES OP AfoDEnATF Seveiuty (AmiOCIJlATn)* 


Typo of 
Insulin 

Action 

DomomlraLle 

Peak 

Action 

Inlciwlty 

1 ol Peak 

DarfiUon 

1 of EITccl 

Ucftulor 

or 

CryslaUino 

1 hour 

3-^ houfn 

1 

Strong 

1 

1 &-12 hoon 

Glol.ln 
with ZiiK 

2 hourK 

tP*l2 Iiours 

Folrly strong 

24lK>ursatm<nt 

2 1 

Mixture 

1 hours 

12-16 hours 

Modcmle : 

JJ to 2 doj-s 

Protamine 

7Inc 

4-n Itours 

21-32 liours 


3 days or more 


• SummnniEd from .tod, 0o«. reported prei-ioosly . . u » 


prolonged effect is ofliUle or no importance In diabetic pracUce U.is 
iiu‘ohcs three main Indicnlions for Its use, 

1 It is the Inmlin of choice in emergencies where quick action 
IS w tmllal, namcb, In acidosis infection trauma, surgcrj, nncstiicsia 
and ot^r acute complications h, wh.d. the sugar balan^is disturbed 
dolcnt Ij In sucl, cases it must bo gisen in decisis e dosage prompt!) 
Bcpmlcd doses arc nccessnr) but the} should spaced in sucli n 
way t nt tl,c effort of the preceding dose is csidenf before the L” 
fT' ' 1 ^■I'^cquont dose sl.ould be given befom Ac 

e-llirt of the ptewious dose is esbaustcil. On ll.l, aeenunt djabeto 
complicated bs aa.Ic moes, ,cq«ltes thsthmic administmt.oT ^ 
insulin in solution esm four to eigl.t hours or so InUions mo^e 
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than twelve hours apart fail to maintain contmuous overlapping in- 
suhn effect They may be cumulative, similar to the sum of the indi- 
vidual doses, if given more often than every four hours or so 

2 Ordmary insuhn is useful in supplementmg depot msuhn effects 
when necessary This is particularly true when depot msuhn therapy 
IS mefficient and poorly fitted to the reqmrements of the pahenL It 
vvoU be shown later that a depot msuhn need not be mefficient in 
the majonty of patients with diabetes meUitus, but until an efficient 
preparation is used generally, supplementation of present depot 
preparations by msuhn in solution will be distinctly advantageous in 
a large fraction of the msuhn-treated diabetic population This is 
particularly true of protamme zmc msuhn, probably the most widely 
used of the depot msuhns Detailed methods of supplementation will 
be described m the section on therapeutic use of protamine zinc 
msuhn 

3 A few patients find ordmary msuhn more practical for routine 
use without any depot preparation, even though multiple daily injec- 
tions are reqmred. There are three classes of patients m which this 
IS true Fust, and most important, the occasional patient -with a high 
msuhn requuement of more than about 150 units daily finds the vol- 
ume too large with depot msuhns and prefers to take two or more 
mjections daily of' a concentrated msuhn m solution Concentrations 
of 500 units per cubic centimeter are available on demand for such 
patients, whereas the strongest depot msulm contams only 80 units 
per cubic centimeter Second, some patients have tned and been 
unable to mamtam uniform control with mefficient depot msuhns and 
find that multiple daily mjections of msulm m solution provide a 
smoother balance Frequently this program mvolves the necessity of 
an mjection durmg the night to avoid a wave of glycosuna before and 
after breakfast Improvements m depot msulm therapy have enabled 
many of these patients to obtain smoother control with only one 
mommg mjection dady Thud, many patients continue to use un- 
modified lucuhn because they have never tned to become regulated 
on depot msuhn therapy. 

PROTAMINE ZINC INSULIN 

In North Amenca this is the most popular and oldest of the depot 
msuhns As devised by Hagedom® and mtroduced by Joshn and his 
associates^ m 1936, it suspends msuhn m the form of a relatively in- 
soluble compound with a protamme m a buffered vehicle IVhen the 
uniformly mixed suspension is injected subcutaneously a depot is 
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formed which releases Insulin slowly and somesvhat uncertainly, thus 
prolonging and weakening the action of each single dose to the extent 
that Injecbons only once doily are most suitable and heavy over- 
lapping of effect IS apparent from day to day Zinc, onginally Incor- 
porated chiefly for tlie purpose of increasing the stability of the 
preparation,'’ delayed and prolonged the rale of Insulin release beyond 
that planned by Hagedom, probably by mhibitmg an enzymatic 
process responsible for the separation of insulin from its preapitabng 
protamine In tissue fluids * 


Action —Careful studies of the Hme-activlty of protamme zinc 
Insulin In human diabetes of moderate seventy* reveal that the char- 
acteristic effect of single large subcutaneous doses Is as follows The 
effect is demonstrable in four hours and reaches a prolonged peak at 
about twenty four hours At the end of about three days the effect 
is exhausted (Table 1) Thus, all time relations are extended to 
approdmatoly Die times the values shown by insuhn in solution This 
is accompanl^ ns might be expected, b> a corresponding reduebon 
in intcniitj of action Judging by the degree of reduebon in the blood 
sugar lesel, the peak effect of a single large dose of protamine zinc 
msulin is weaker to the ^ent of about 20 per cent of that of a com 
parable dose of insuhn Overlapping of effect of repeated daily doses 
ncrcascs the bt^ty- of this effect, of course, wTilch accounts for the 
icnden^to fasbng hy-poglycemfa, together iWth the fact that the 
^nk effect of each single /n(ecHon appears at about tiventj four hour^ 
Thus, the acbon ^ "’“X ^e epitomized ns that 

of orrhni^ insu in sketched out to span about five bmes as muih 
time with a fisc fold loss o intensity at any one bme. The aebouTa 

1 unit doses ^,e daily ndmmlstraUon of 00 units of prafamine'’Sc 
insulin necordinglv, is roughly comparablo to riving about 20 .mb! 
of ordinary insulin every elglit horns, or 10 units evc^y four houiTin 
making use of this ramparison it must be rememherad Uiat the sXrne 
mvobes psing ordinary insulin at night ns well as by dni 
Use -Protamine zinc insuhn has iH-comc invnliialite „ 
providmg sustained insulin effect walli infrequent (one® daO iTI 
tions In mild diabetes where small doseVX -^V) fnioc- 

net rate of fnsniin release is unimportant.Tnd^iS’fXr 
tislly is the nilc control Is most sallsfacton Even In sXl 
where these f.-abuns do not cx«t the degree of rX.M 
halanec Is imprmasl, wide sairiations arc less sJolX 
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particularly useful in mild diabetes when the postprandial sugar level 
IS high but the fasting level tends to be proportionately lower. In 
these cases it is more hkely to provide good control without nocturnal 
msuhn shock than protaimne zmc insnbn 

Some clmicians have found other specialized uses of globin insulin 
Used by separate mjecbon along with protamme zmc in.cTTlm it 
controls some severe forms of diabetes efficiently Used as an evening 
injection after ordmary msuhn at brealcfast and lunch it has given 
as good control as four doses of ordmary msuhn daily ^Both of these 
methods involve multiple daily mjecbons of insulins, so cannot be 
considered ideal 

In severe diabetes the faults of globm msuhn used alone stand out 
prommently.^® In large single daily doses it exhibits a decided tendency 
to cause late afternoon msuhn shock This may be prevented by 
afternoon feedmgs or by reducmg the dose However, m severe diab- 
etes, even when the dosage is mamtamed at a maximum level, it is 
a serious fault of globm msuhn that it often wanes so rapidly m effect 
that an overnight nse m the sugar level occurs, heavy glycosuna 
appears before and after breakfast, and doses large enough to reduce 
the level promptly are prone to cause afternoon msuhn shock. Stated 
simply, m severe diabetes globm msuhn as now manufactured fails 
to span the twenty-four hour penod In daily mommg mjecbons it 
fails to permit the overlappmg effect so essenbal for good conbol 
This IS illustrated and compared with protamme zmc msuhn in 
Penod 3 of Table 2 

Thus, globm msuhn is mtermediate in time-acbvity between msuhn 
and protamme zmc msuhn, but its charactensbcs are too much bke 
those of ordmary msuhn and not enough hke protamme zmc msuhn 
In gammg promptness and mtensity of acfavity it has sacrificed the 
depot msulm effect to too great an extent Its admmistrabon twice 
daily IS much more effiaent m severe diabetes, but agam mulbple 
mjections are mvolved 

Another disadvantage of globm insuhn as now manufactured is its 
tendency, like clear or acid protamme zinc msuhn, to be vanable in 
the rate at which it releases its msuhn from one mjecfaon to another 
Probably because of the fact that it depends for its sustamed effect 
on parbal precipitabon after mjecbon, the qmck and slow com- 
ponent effects are somewhat too variable from dose to dose for great- 
est efficiency As stated by Peck, acid or clear msuhn modificabons 
“seem more likely to dump out their msuhn at odd moments and 
result m imexpected hypoglycemic reacbons 
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PROTAMINE INSULIN MIXTURES AND MODIFICATIONS 
Because of the faflure of protamine zinc insulin and globm ins ulin 
to produce good control m smgle daily injections In severe diabetes 
there has been a great deal of study and clinical trial of protamine 
insulin modifications Stimulated by Ulnch^s early studies of mixtures 
of protamine zinc Insulin and insuhn-containmg excesses of ins ulin n 
Colwell and his associates reported carefully controlled timing studies 
of various mixtures in 1942,* demonstrating that excesses of insulin are 
necessary to produce appreciable alterahons in the effect of protamine 
zinc msulln Subsequent studies showed these mixtures to be new 
protamine zinc insulin entities with accelerated time-activity *’ They 
indicated that a preparahon containing about hvice as much insulin 
as protamine zinc insulin and mixed thoroughly (“2 1 mixture") pos- 
sesses the most desirable bme-acUnty for mjecbon each morning m 
severe diabetes Contrary to popular belief, this preparahon does not 
represent a itiMure of the effccU of the hvo insulins of which it is 
composed It does not contain either Insulin as such IVhen the two 
mmlins imposing it arc mixed thoroughly a suspension of a new 
zinc insulin « formed TTiis compound, con- 
taining one-ftird os much protamine as standard protamine zinc 

° ^ preapitated form It represents an insulin- 

aturatcd protaintae zinc complex which, on injection, rele^fc 

nt its clfcct is stronger than protamine zinc insulin dunng the day- 
time and ucahcr nt ni^it It is Uiercfore more likclj to control 

oiten or Prefi «ioo taS t’S* ‘ZhSS 

tint about one-fourth of its insul,„ J, in solurrnnd U ^ “ 

tlie sediment I. was designed to dupl.rte thrcrcl^Silta ’ 
prolamine zinc insulin gisen h> separate inlechon \tanv T 
of It in Its present form (designated -NPSO") haxe shossm it”tn“ 
the proper lime actiWt) for routine depot insulin theraps '» LiTe’tT 
_ 1 mixture it largUs eliminates the faults in limlne^.Jf . 
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Action.— Careful climcal and laboratory comparisons of the 2 1 
mixture and NP50 show them to be virtually mdistmguishable m their 
tune-activity “ Botb show unmistakably prompt reduction of sugar 
levels withm four hours, attam their peak effect in twelve to sixteen 
hours after mjection, wane in effect appreciably at twenty-four hours, 
but maintain sufficient activity in the second day after mjecbon to 
permit desuable overlappmg from dose to dose ^ In these respects 
they are actually mtermediate m effect between protarmne zinc in- 
suhn and globm msiilin (Table 1) Neither preparation is stable 
enough to meet ngid marketmg specifications 

Use.— Although it may seem mcredible that the timing properties 
of insuhn modifications can be determined so accurately that fine 
points such as these can be demonstrated conclusively, it is a fact 
that they can Although it might appear that the insuhn requirements 
of different diabetic patients would vary so much that mmor vana- 
tions m tnnmg are inappreciable, this does not seem to be true Ex- 
tensive clini cal tnal of the various depot msuhns descnbed shows a 
fairly uniform tendency of most severe diabetics to reflect both the 
too-prolonged and weak action of protarmne zmc msulm and the too- 
intense and short action of globm msuhn m poor control and health. 
Accordmgly, these same patients transferred to appropnate doses of 
modifications ivith the characteristics of the 2 1 mixture and NPoO 
m smgle daily doses obtain better control and gam m health 
Chnical apphcation can demonstrate these facts easily m nearly all 
pafaents with severe diabetes 

As reasonably stable control is attamed these patients show a 
tendency to strike even a better balance than the imtial one m the 
course of a few weeks or months, provided the diet is constant This 
"improvement m tolerance” is as striking in some patients as that seen 
m freshly treated diabetics who commonly show a sharp reduction in 
mitial msulm reqmrement with successful treatment, although the 
improvement occurs at a higher msuhn level and is seen as a more 
stable balance rather than as a reduction in insulin dosage 

THERAPEUTIC APPROACH 

In diabetes complicated by acute illness only unmodified msuhn 
with its prompt and dependable action is important In routme ther- 
apy, however, acceptable methods of permanent regulation can be 
outlmed as follows. 

£)jet,_Roughly one-half of all diabetics can be controlled sabsfac- 
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torily by adjustment of the diet alone. When comphcabons are ab- 
sent and when insulin is not already in use it Is considered good 
practice to attempt desuganzation without the use of any insulin 
Such a diet must meet the nutritional needs of the patient, of course, 
and must not be hetogenic in effect 
Prolamine Zinc or Glohin rnsulin — WTien diet falls to accomplish 
desugarizabon, or when a submamtcnance or hetogenic diet is the 
only one which svill do so, the addition of one of the standard depot 
insulins is indicated m roubno treatment of diabetes Tills should be 


given in a single dose before breakfast each morning. The size of die 
dose depends first on the degree of glycosuria and hyperglycemia, and 
second, on the obscncd response of die indmdual pahenL The latter 
must not be judged too hastily, especially \nth protamine zinc insuhn, 
bemuse overlappmg and apparent accumulabon of effect occurs for 
fully n u-cek after doily doses arc begun For diis puipose the morning 
fasting blood sugar concentrabon obsen'cd frequendy is of the utmost 
practical importance. It provides the best possible measure of die 
degree of protamine zinc insulin cffccL 

WTien die fasbng sugar level is high and the postmbal level is 
moderate, protM nc zinc insulin is the prcpamlion of choice men 
be glycosuria follmwng meals is heavy and the early morning sugar 
Imcl is proportionately loucr. glohm Insulin may be preferable, a] 
(hough this typo of diabetes is unusual and usualh- reLmrlc 
restriedon The effect of glohm insulin maj T ^ 

than that of protamine zinc insulin In both cases the diet must be 
at a maintenance Icicl and must be consUini nt„i a. u , 

h,«c „e 

, , ’ T f ,1 '""ta ™ k .SEd 

sabsfactorilj b> dus simple procedure In scicrc diatmioc , ^ 
dimculdc Mluch are cliaractenstic of cad. of The ^ 

depot insuhn ma> require the use of an insulin will, 
timing qunhbcs 5 Mlh protamine zinc insulin these d.ffim]tiS™nn^° 
in the foro, of cxccss.ic reduction of the earlj morning s, gar 1 ^ 0 “^ 
tlic dose Is great enough to control the chcosuria for tl, , , " 

W.tli less protamine zinc insulin die cad> morning leld’m'' *^ 1 ' 
normal hut gljcosuria sililch mn> be hcaij follau's riw 
glohm insulin the reaerse lend, .0 0001 , 117 ^ 00 ^^ 1 ’' 

amounts large cnougli to reduce the morning fasIlncMialrT ' 
normal an UkcK to cause afletnoon insulin diod. 
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high, because m moderate dosage it fads to span the twenty-four hour 
penod in severe diabetes The behavior of the patient reported id 
Table 2 (Periods 2 and 3) is typical of the inadequacies described. 

Improved Protamine Insulin.— When any of these maladjustments 
occur they can be solved, as a rule, by the use of one of the modifica- 
tions of protamme zmc msulin wilh accelerated action, m once-daily 
mommg dosage The most convenient of these improved depot insulins 
IS the “2 1 nuxture” described above It meets the timmg needs of 
most severe diabetics, provided the diet is moderate m carbohydrate 
content (carbohydrate to fat ratios of 1 1 or 3 2 m grams) Such an 
msuhn preparation m appropnate dosage ordmanly clears or reduces 
the postcibal glycosuna without causmg msuhn reactions, and holds 
the sugar level at normal or moderate levels throughout the night 
without hypoglyceima It tends to avoid both the daytune glycosuna 
occurrmg with protamme zmc msuhn and the noon or afternoon 
msuhn shock so frequently caused by globm msuhn ^ Likewise, it is 
less hkely to cause nocturnal msuhn shock than protamme zinc msuhn 
and holds the early mommg sugar level down better than ^obin 
msuhn (Penod 4, Table 2) 

Mixtures contaimng less msuhn than the 2 1 mixture are rarely 
mchcated There is some acceleration of action when 1 1 proportions 
are exceeded, but it is scarcely of practical importance^ In a large 
senes of severe diabetics it has been possible to shift directly from 
protamme zmc msuhn to a 2 1 mixture when needed, without a 
smgle mdication for a preparation mtermediate between these two ^ 
In a small proportion of cases showmg poor balance with protamine 
zmc msuhn or globm msuhn it has been useful to “sweeten” the 2 1 
mixture by small further additions of msuhn up to 2% 1 or 8 1 pro 
portions A few patients have been regulated better on one of the 
mixtures given twice daily Some “bnttle” patients cannot be regu- 
lated chenucaUy at all However, even these difficult cases seem less 
violently unstable when usmg accelerated protamme msuhns than 
when usmg orthodox preparations, \wth the exception of ordinary 
msuhn m frequent mjecbons 

The improved control seen with the 2 1 mixture can also be ob- 
tamed with other modifications less readily accessible The prepara- 
tion known as “NP50” has been descnbed previously Peck has 
recently reported a suspension of crystallme protamme msuhn wth 
time action comparable to tbe other efficient modifications Doubt- 
less globm and histone msuhns could be modified m such a way as to 
reproduce the activity shown to be the most desirable Any prepara- 
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ticm designed for this purpose should be planned so that it can reflect 
small further additions of insulin, for the benefit of the small group 
of patients m which even more prompt and intense action than that 
produced by the 2 1 mature is desirable 
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In this connection It 1$ important lo rrolizc that the introduction of 
an iraprmed insulin of this type does not necessarily mean an addi- 
tion lo the number of insulin prepTrntiora non mnrlcled If its timing 
niul Sinhilit) characteristics nic s\ orbed out carefully it can not only 
satisfy tiio irquIremeiiLs in severe diabetes where both protamine 
Title insulin and globln Insulin arc IncfiielCTit, but tt can also replace 
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both protamine zmc msulin and globm insulin in mild diabetes where 
details of timin g are imimportant Wide climcal expenence in the 
hands of many skilful observers has demonstrated that a stable 
preparation with actiwty mtermediate between the two standard 
depot msuhns now available can replace both of them and make 
extemporaneous modifications unnecessary except for a small propor- 
tion of the patients m which it is now indicated 

SU5IMARY 

An msuhn which need not be administered more often than once 
daily IS mdispensable for routine treatment of diabetes melhtus 
Protamme zinc msulin must too often be supplemented by the use of 
another msuhn for good control Globm msuhn fails to permit the 
overlappmg of effect from day to day which is so essential m severe 
diabetes. Preparations which are mtermediate m timmg between 
these two commeraal varieties can be prepared They have been 
demonstrated to be eflBcient m controlhng severe diabetes mcapable 
of good control by either protamme or globm msuhn used alone 
Furthermore, they can be shown to control mild diabetes fully as 
well if not better than either of the commercial preparations now 
available There is good agreement between practically, all students 
of the problem as to the ideal timmg characteristics which are re- 
quired Such a preparation is best improvised at present as a “2 1 
mixture ” It is hoped that a stable msuhn of this type will be marketed 
and that it will replace the two less efficient depot msulins now m use 
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INSULIN SnXTURES AND MODIFICATIONS 

Foankun B Peck, M D , Fj^ C T * 

A KiAjOR problem ui miulin therapy that developed between the 
years 1922 and 1936 AVas how to control the blood sugar level in 
the fnstmg condition, a contingency that arose in spite of the use 
of mulhple daily injections of insulin Nocturnal control was finally 
accomplished through Hagcdom*s discovery^ that the acbon of insuliTi 
could be modified and extended by combining it with certain protein 
precipitants, namely the protammes, histones, kynn and globin Pro- 
tamine ivas finally chosen as the substance most likely to be useful 
dinically and after the role of zinc had been more fully elucidated 
by the Toronto group,’ its incorporaUon into the combination resulted 
in the mhmato marketing of standard protamine zinc insulin as nosv 
available Tlie great contribuhon of protamine zinc insulin to the 
con^l of li« in its peculiar attribute of controUlng the 

nocturnal blood sugar leiol This gain must never be sacrificed- 

0®'^ PfoWoDis With 

. indiWdual readlustmenb of the patients habits of eating, altera- 

“^normal 

spicing of meak and intirobal feedings have been resorted to in 
attempts o conform the indiWduals metabolic load ivith the bm^ 
acbritj of P^fomlne zinc insulin The pabents life again i to k 
r^djust^ to fit the phamacologj of the insulin prcpi^tion In spite 
of this there has remaimd a group of smere cases requiring muSe 
doses of insul n and protamine^nc insulin before toth daytime a^d 
nightt me control can ^ mcccssfullj established. Recourse has, th“,> 
fore been Ind to m^fic^tions of insiihn hawng s-aried mtes ^ 
onset and diimtions of action Rather than rcadnitr„„nr r .i 
tlents condlbons to fit the action of the insulin, the attempt Js'b^' 
made to prepare insulin modifications uhtet. fit il,„ 
the patie^tTliis signifies anod.cr'nm: rilJSn'lhrp^o^^r^^r^t? 

rn“"hb has been ZZ 

•A'v>Hatr In Induta Itnlimltv _/ t. i. . 

rinalrian Inabnarohi Qty IlmpiUl AimcUic Dlrrdor '"mS' 

rtcMrtli Lal-oratnitn. ' Dli-irlon UDy 
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It IS important m this connection, first, that the availabihty on the 
market of a large number of different preparations not add to the 
complexities of treatment of the great mass of diabetic patients by 
physicians who are not and cannot be expected to become experts id 
this field, and, second, that the nocturnal control which was gained 
only after years of pamstakmg mvestigative efforts be not inadver- 
tently lost by too enthusiastic and lU-timed adoption of some prepara- 
tion whose pharmacologic properties are not ideal This would be 
bound to happen with the general adoption of any modification 
havmg an effect averagmg less than twenty-four hours m duration 
It seems generally agreed that the action of globm msulin (with 
zmc) IS too short, averagmg about sixteen hours The ideal prepara- 
tion must act long enough to provide some overlappmg from day to 
day or it will neither provide enough msuhn activity to metabolize 
a normal sized breakfast, nor will it prevent nocturnal hyperglycemia 
To put It more popularly— the overlap is what “saves the day” The 
overlap is what Joslm has aptly termed “msuhn msurance from one 
day to the next.” 

DEVELOPMENT OF METHODS 

The early development of the techmc of mixmg msuhn and pro- 
tamme zmc msuhn, as weU as all the present employed methods of 
modifymg msuhn, were the direct outgrowth ' of early experiments 
conducted by Hagedom and his colleagues® at the Steno Memonal 
Hospital Subsequent attempts to combme standard preparations m 
order to obtam effects that were mtermediate m action were de- 
scnbed^“ and a follow-up report^*’ was made on more than two years 
of chmcal experience with extemporaneous mixtures m a group of 
150 cases Mere numencal addibons to this group would be repe- 
titious It was concluded that the 2.1 (msulm to protamme zuic 
msuhn) nhxture was the most generally useful (70 per cent of cases). 
In addition, comparisons m groups of patients were made between 
certain other special modifications and mixtures, both freshly pre- 
pared and premixed, and the conclusion was reached that the degree 
of clinical improvement noted with the 2.1 mixtures as advocated by 
Colwell® and the specially modified protamme zinc msuhn, type 
NP50,** as reported on by MacBryde® was for practical purposes equal 
(Fig 46) It is granted that the action of these two combmations may 
not be identical, but their differences in chmcal effect are not par- 
• ** A buffered speciaDy modified protamme zmc Insulin combination made from 

0 5 mg of protamine per 100 umts of msulm instead of the standard 1 25 mg 
of protamme per 100 units 
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ticularly significant While the average blood sugar levels under 
treatment u-ith type NP50 may be slightly lower m this group ol 
patients, the general character of the curve obtained with tn® 
mixture was smoother and subject to less penodic variation, and both 
curves are certainly s\’ithln quite normal limits 

Since 1944, both in hospitalized cases and m outpatients of the 
Indianapolis series, the deliberate substitution of one of these prepa- 
rations for the other has been repeatedly and contmuously brou^t 
about, svith no practical difficulties and ivithout significant gains or 
losses in the level of control Furthermore, we have continued to 



treat patients routlncl) b) means of a single injection before brciV- 
fnit-usiiall> of a mixture made in the sja-inge prior to injection, and 
in most instances with the 2 1 (Insulin to protamine zinc insulin) 
mixture The onl) difference In Oic subsequent txpencncc has been 
tiint b\ ollmlnation of the group of cates using mixtures made from 
less than the 2 1 ratio the proportion of cases now labing 2 1 com 
blnalions has enlarged still further Colwells more recent expen 
cnee’ In tieafmenl of a group of J50 seseii cases with 85 per cent 
of tlic group classificsl as improxed is eonfirmed bj Sprague' with 
87 per cml of cases taVing 2 1 to 3 1 mlitiires 
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RECENT PROGRESS 

Over the past several years a large senes of different modifications 
having vanous time-activities has been studied Some of the more 
promising of these combinations have been subjected to limited chn 
ical trial by a group of competent climcal mvestigators, others have 
not shown sufficient advantage m prehmmary dmical usage to jusbfy 
their release for wider study Sufficient expenence is at hand to 
justify some general conclusions based on personal dmical expen 
ence with them, the comparative studies made on ammals m the Lilly 
Laboratones, plus the accumulated expenence of cooperatmg dmical 
observers as reported to me These conclusions are that 

1 The acid (dear) senes of modifications studied thus far require 
about twice as much of the modifymg agent m order to act as long 
as the neutral (buffered and precipitated) senes 

2 The members of the acid (clear) senes thus far studied have 
been more vanable, more erratic and more impredictable m their 
effects than comparable members of the neutral senes They seem 
more hlcely to “dump out” then- insuhn at odd moments and to result 
m unexpected hypoglycemic reactions 

3 The behavior of these modifications is apparently regulated as 
to onset and duration by the content of the modifymg agent in rela- 
tion to the msuhn content, by the pH and buffenng, and by the metal 
used with the agent. Some unexplamed factors also seem to influence 
the solubdities of certam compounds in water and serum 

4, The most generally useful combmations studied thus far are the 
2 1 mixtures and type NP50, which seem to occupy the same general 
zone of tune-activity Both preparations seem capable of unprovmg 
the level of control m the majority of diabetic patients, when given 
once daily before breakfast (In certam mdividual instances, however, 
another combmabon, eg, 251 or 31 or rarely 3 2 may give better 
chmcal results ) The type of action exemplified by either of these 
products approaches most closely to the ideal desired. Either prepara- 
tion appears capable of meeting the normal physiologic needs of the 
average diabetic patient by providmg sufficient msuhn to meet day- 
time requirements and a long enough duration of action to maintain 
proper levels m the fasting state, since both provide moderate over- 
lapping effects 

5 There is divided opimon regardmg the feasibdity of treating 
patients by means of mixtures extemporaneously made m the syringe 
just pnor to mjection The pomts usuaUy emphasized by opponents of 
the method are that the procedure is complicated, that there is greater 
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likelihood of vambUlty in dosage and response, and more hazard of 
CTOr m ma^g the mixture Against these arguments are the fact 
m preparabon ^vlll ever be found 

‘1'®* *eir use avoids the 
e^ty of mMkebng addihonal neiv modificabons with attendant 
confusion and duplicabon of stocks airenoant 

Obviously if one svants to use the mixture procedure successfuUv 
it is necessary to teach the hospital resident Ld nZig 

the ;arn:s“ Ser?ir,ira?‘:^'' 
suitable for one reason o7Z£r 

widch''iy"LidL°ftr^l"r’„ru'T7 “■ *° 

to prepare a bulk mUture is weU suitcd'to'tb 

but docs not seem well adapted for .ren ^ special clinics, 

observers have obtained excdlent resists ^ PaHents. Some 

recently reported on his Palmer* 

patients on mixtures were 

turn svas thus prepared m bulk ratC- 

and Woodyatt'o have also hadTavoraSr ^ Holcomb' 

cediire. Undoublcdl> it does faXfe this pro- 

of possible sanability in die mUturc. biirtl°^“^°"f elimination 
infections should ccmtaminntion 

person must be trained to make the mivn capable 

7 Tliere are certain dtiDcullic, 

2 1 mixture and NP50 vh.cli are sUU not^T25^o of a 

different large scale bilchcs made in diffe 'rl ^'“"^“rdizallon of 
term stability are problems o7 <^„rfdSr‘ Jnbemtones, and long- 
not insunnounlablc ° rnagnitude but probably 

SOMF aiAnAriTniSTich of Mix-runm xi... 

MODinCATIONj^ ''"'P 
Ihrrc is still some disagrrernicnl as „ 

111 , drsiriblc action of certain mixtures nn,I ''> "'>'oli 

Imiiight alioiit ami much of this mas be "'odinc-itlnns is 

et.nditinns under sshiih sane, is .ns ml ‘ 1 " ‘^'^Orcnl 

nieisiire,! centnfued pr,-cp,Latm ohtaiuee fTsio'" 

products ColsselP has cmplojeal d.cmical m7tl'"'7T 

ben of die e-xc«," Insulin in la.pcmaLania *tcrminn 

translate tnto rlimnl terms of -nit. “"™P'cd to 

ic'd- and pmlonged action 
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the results obtained from animal assays of buffered combinabons 
havmg tbe same mgredients as extemporaneous mixtures. It was em- 
phasized that these figures were only approximate and did not neces- 
sarily imply that the tune-activities of either the quick-actmg or the 
precipitated components were identical ^vlth those of Insulm USP 
and Protamine Zinc Insulm U S P as marketed 
There is another aspect of the problem that should be noted, 
namely that all these different combmabons are pharmacologically 
active not in the water solutions m which they have been studied, 
but m the body fluids Tlieir effects must be modified m vivo by their 
dispersion m the protem-containmg tissue flmds. The effect of blood 
serum, for example, m altermg the solubilities of several different 
modifications is cited to emphasize the rmportande of the tissue fluids 
m modifymg the rate at which the active pnnciple is released Bang,^^ 
worlong m the Steno Memonal Hospital, presented evidence that the 
sphttmg of protanune msuhn is an enzymatic process, and that the 
active enzyme is probably of the kathepsm type Zmc is beheved to 
act as an enzyme inhibitor, which explains the slower effect of pro- 
tamme zmc msuhn In earlier publications of Hagedom^® some ex- 
periments by his colleague Krayenbuhl are descnbed to throw further 
hght on the nature of the protamme msuhn combinations Increasing 
quantities of protamme were added to equal volumes of msuhn solu- 
tion, and each of the clear centrifuged supernatants then divided into 
two tubes To the clear flmd m each senes of tubes an equal quan- 
tity of msuhn and of protamine were then added, respectively. 
Turbidities were read m the nephelometer, and the reciprocal values 
plotted as funcbon of the amount of protanune The curves mtersect at 
a pomt which is termed tsophane to signify the appearance of an equiv- 
alent precipitate on addibou of either the msuhn or the protamme. 
Compounds correspondmg to this pomt are called isophane com- 
pounds All other proportions of msuhn and protamme zmc msuhn 
are called heterothane, and contain a surplus of msuhn or of pro- 
tamine. If msulin or protamme is present m the supernatant, the 
addibon of protamme or msuhn, respecbvely, will cause formabon 
of a precipitate invisible raacroscopicaUy, but detectable by nephel- 
ometry Hagedom pomted out that the isophane compound did not 
have the maximum prolongation of effect, but on the other hand 
could be mixed with msulm to make heterophane compounds with 

surplus of msuhn . tr 'TP 

The following experiment is of mterest m this connecfaon At pH / ^ 
the several preparations were centnfuged, and the clear supernatant 
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liquid divided into two tubes To one tube was added a solution of 
0 25 per cent protamine (Fig 47, A), and readings taken of the tur- 
bidity (Evelyn F620) at tbe tunes indicated In the case of the 2 1 
mixture (T-1 662-8) there was but httle change, mdicatmg the virtual 
absence of msuhn m the supernatant A stnkmg turbidity developed 
m the tube containing type NP50, however, while the alteration in 
the case of the 3 1 mixture, bpth when freshly prepared and after 
standing four days was intermediate between the two To each of the 
other senes of tubes was added an msuhn solution with findings some- 
what similar but not as pronounced (Fig 47, B) These results 
mdicate that the 2 1 mixture is very close to the isophane rabo as 
it contains neither excess of msuhn or of protamme Animal assays 
have shown the presence of msuhn m the supernatant from type 
NP50 Colwell® mamtams that the 2 1 combmabon represents a 
specific entity diSermg from the other mixtures commonly employed 
The quantitative differences between the mgredients msuhn and 
protamme m a 2 1 mixture and m type NP50 are sb^t The for- 
mer contams 0 42 mg of protamme per 100 umts of msuhn, while the 
' latter is prepared with 0 5 mg of protamme per 100 umts of msuhn 
The mixture is at approximately pH 56, but type NP50 is buffered 
at the time of preparation to pH 7 2 Chmcal trials were, therefore, 
made of another special modification, type NP42, which differed from 
the 2 1 mixture only in pH (72) The comparisons disclosed an 
excessive number of hypoglycemic reactions, usually about 11 am, 
and mdicate too abrupt action m the early hours after mjecbon 

CRYSTALLINE PROTAMINE INSULIN, TYPE NPC50 
In previous reports I have called attention to the questionable 
stabihty of certam of these newer modifications, and m addition there 
are factors which would make standardization of the products of 
different manufacturers a difficult problem With the permission of 
Dr Hagedpm, the foUowmg prelimmary chmcal data are presented 
on still another specially modified preparation which is designated 
type NPC50 In this code, the “C” refers to crystals of protamme 
msuhn which have been formed under conditions descnbed by 
Krayenbuhl and Rosenberg,^ co-workers of Dr Hagedom They are 
descnbed as beautiful tetragonal crystals with shmy faces and sharp 
smooth edges, and are extremely stable under proper conditions but 
change rapidly m the presence of serum They are of especial inter- 
est in view of the fact that diey form m isophanous conditions, 
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Fig 49 


and make possible the preparation of combmabons to which may 
be added desired quanbbes of msuhn Furthermore, the proportion 
of protamme to insulm used in this particular formahon was 0 5 mg 
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of protamioe per 100 units of insulm-a proportion 
clinical trial has ivorked out satisfactorily fa the case of ty^ 

These data are very preliminary and too meager 
conclusions, but the results of recent chnical studies are cncouTagin& 
Figure 48 illustrates some time-activity cuives ^d a co^^fa ot 
them, calculated fa per cent of action m four-hour periMS yp 
NPC50 appears to be very slightly less active fa the first fom ow 
than M2 1 and type NPoO, havmg a fairly even and sustains a^on 
(17 to 20 per cent) during eadi of the four succeedmg four-bom 
periods, and total durahon of acUon of approximately twenty-eight 
hours The present series represents dlabehc cases of seventy, and 
the Inclusion of data obtained fa milder cases, with lower doses, 
u ill, of course, influence the rate of onset and duration of action 
A clinical comparison Is shown fa Figure 49 Thus far the results 
of treatment with t)po NPC50 seem similar to those obtamed with 
type NP50, except for the lower level fastmg, which is a reflection 
of the slightly longer effect, and these results, as shown previously, 
do not differ materially from those following treatment with a 2 1 
mixture, A great deal more data will have to be accumulated before 
any final conclusion can be reached 


EXTEMPOKANEOUS JUXTUHES 

Pending the general adoption and rcadj avnilabihty of a specially 
prepared modiflcnlion or mixture having tlic most desirable attributes, 
it is feasible to employ mixtures of standard insuhn and protamine 
zinc insuhn which arc made In the insulm syringe just prior to in- 
jection 

The method of readjustment of the hospitalized patient to a single 
injection admixture is outlined in Figure 50 In the uncomplicated 
case or in llie outpatient dcparlmcait, treatment may bo started 
directly by prescribing 0 to 21 units of a 2 1 mixture which dose Is 
then revdsed iipwauds or dowaivvards depending upon the response. 
In most hospitallzerl cases, bowcvier, there is nn enrlv period of 
several davs after admission during which a complication is present, 
with consequent fluctuation in insulin requirement ncccssitahng daily 
or even hourly revision in Insulin dosage It is only after conitions 
liecomc tcxsonabl) well stabilized that anv regimen depending on n 
tolcrahlv even balance lictwax.n insulin requirements and mcLaboIic 
load should be undertaken. 

TIic single injection is always givam before breakfast each morning. 
Tlie size of the dose of piotaroinc zinc insulin Is determined bv' the 
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condibons m the fasting state and the amount of insuhn is regu 
lated by the conditions durmg the daytime (feeding) hours Glyco- 
suna and hyperglycemia followmg meals calls for more msulm 
whether it is bemg given separately or as one component of a 
mixture If both the fastmg and postprandial blood sugar levels are 
too low, a reduced dosage is indicated If both penods are poorly 
controlled the total amount of the 2 1 mixture is mcreased, while 
if the fastmg levels are too high a greater proporfaon of protamine 

AA E T H O D 


Recent cases and those 
not prevfously treoted 


Patientf faking Insulin 


I (a) First day— @ units Prolamine 2inc Insulm 

tb) Incneta dally by (5)to @ units until urine It 
rwarly tugar-frae on arising, or until blood sugar 
(fasting) approaches normal levels 


I Replace total daily dosage with three fourths as ntuch 
Protamine Zinc Insulin 

(a) Increase dose uobl urine Is sugar free on ariang 


II If gfreottufa and fiyptrglyc«mfa turslst affir meaft n 
Add supplementary doses of Insulin (varying 
with Benedict test) 

YELLOW ORANGE REO 

5 units 10 units 15 units 

• y ' 

III Btplaea mutUpla Injtotlons wfth tingif dote admlafurt. 

(a) Replace total with 2 (pminture 

(b) If daytime glycosuna and hyperglycemia persist increase Insulin content, eg 2 1/2:(^3 (l) 

(c) If portabterptfre (fatllng) glycosuna and hyperglycemia, increase amount of Protamine Zinc Insulin In mlrture, 
e-g 3<Z) 

The erftorla for adjutlmenl of admixture are Idenlfoal w’lfi tfwse governing soparata doses. 

•Protamine Zinc Insulin denoted by circle Rabo of mixture e g 2 1 , refers to parts of InsuBn and 
Protamine Zinc Insulin In terms of units Mixtures are always prepared from preparations hsvlng In* 
s^rnB concentretton 

Fig 50 —Method of readjustment of the hospitalized patient to a sin^e Injecbon 

admixture 


zmc msulm is needed m the mixture Most cases require between 
two and three tunes as much msulm as protamme zmc insuhn m 
makmg a mixture In exceptional cases some further readjustments 
may be necessary, particularly durmg infections, when the usu 
course is to supplement the mixture with tmmodified insuhn doses 
given separately. 

The admixture of insuhn and protamme zmc msulm is a techmc 
that is easy to do but difficult to explam Patients must he actuo y 
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sltoum how to make fhetr mixtures The new feature to be learned 
is how to drau an air bubble into the syringe and roll it through to 
mix the doses The dose of Insuhn is always drawn into the syringe 
first, then the protamine zinc insulin up to the total (so the patient 
does not base to calculate) Since all the daily doses are combined 
into one injection, the 80 unit per cubic centimeter concentrations 
are usually preferable in order to lessen the volume. Preparahons of 
the same manufacturer should be used in order to keep conditions 
as constant as possible. In this conneebon, hoivever, one need not 
be concerned about the effects that may be produced by an error 
of a unit or two in either direction, smee it is obvious that one is 
ssurking svithin a fairly broad zone of aefanty and the guide effect is 
not idenUcal with the effect of unmodified insuhn Owmg to the large 
doses sometimes given, a 2 ca copadty syringe calibrated for 80 
and 160 units has been developed 
Suppose the dose is to be 30 units of insuhn and IS units of pro- 
tnmino ztac msulln (2 1 mixture) The total is 45 units This mix- 
ture might be made from cither 0-40 or U-SO insulin and from 
protamine inmlln conlaming either 40 or 80 units per cubic 
Mnumeter Use onl> one concentration or the other Do not attempt 

I "1^ *°Sethcr Die bulk of large dos« 

^ould be reduced to 1 cc. or less wberm>cr possible by ming the 
M unit per ^bic centimeter products First ivithdraw the 
n^lin up to the 30 unit mark In the manner described, then ^ 
into tlie s>Tingc enough protamine line insulin (15 udtsl to ^ 
pletc die dose up to the 45 unit mark. Aluu>s Silu^ X 
nsulin first as it nill not matter if a drop of it enters the linl of p^ 
tnmino zinc insnta I Imimcr. ff a small amount of protamme 
insulin gets into the \inl of msiiiin it ,h)1 ,i i , 

b^me clond> Orcfnlb folion ea'ch step oT^e mcdS« A 
l.ttli practice uitl. die lu-o used insulin wals uliich Imvc bce^meri 
vrith M-itir sWlI incrcisc profidenn and acaimc) in tl.ts^.nia 

SUMSMUT 

1 Noctunial lontml of hj^rglv^.a i, a fnnctioi, of long aetme 
modifications of insnlm and is gnmrd a, tlw expense of ranWu r 
ons.t of action Di. fdrxl prepantlon should^ 
nninlatn the level of blood xngir fasting, and d, 
inU owtlappuig iffcct to cviinprncitc for die lad 
rapid action Dds pc-rmbs control of lioth divW „ ,1 
ivaiovls Studies of a luge scries of modifications indleate"lhus ^r 
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that the 2 1 mixture and specially modified protamine zinc insulin, 
type NP50, both meet these requirements m the average case. Neither 
of these preparations is as yet well suited for large scale production 

2 Prehmmary data suggest that a specially modified protamine 
msuhn, type NPC50, contaimng crystals of protamme insulin formed 
under isophanous conditions, may aid m solvmg some of these 
problems 

3 Pendmg general adoption of a new modified insulin preparabon 
havmg attnbutes which make it hkely to improve or simphfy the man- 
agement of the average case, it is practical and effective to employ 
mixtures of msu hn and protamme zmc msuhn which can be indi- 
^'ldually prepared m the msulm syrmge and adjusted m timing to fit 
the needs of the individual case 
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chemical Research Department, who supphed the modificabons and whose counsel 
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the nephelometnc studies, to the Resident Staff of Indianapolis City Hospital and 
the Lilly Umt for contmuous wholehearted cooperation, and finally to certain 
patients whose willmgness to subject themselves to multiple punctures day after 
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UNUSUAL REQUIREMENTS FOR INSULIN 
Resistance, Refrnclonness, InsenslliWly to Insulin 

Martin G Goujner, MJ3 * 

When, thirty years after Menng’s and Minhowslds discovery that 
total pancreatectomy in the dog produces diabetes, Banting and Best 
succe^cd in demonstrating the hormone of the pancreatic islet cells, 
many physicians may have felt that the problem of diabetes was 
solved Organic disease of the pancreas seemed to be its cause, and 
insulin therapy the substitution for a pathologically decreased hor- 
mono production It is worth while to remember that, even nosv, 
tsvcntyfiie years after the discoiery of insulin, the cause of human 
diabetes is still imlmown Human diabetes is not a surgical diabetes, 
and insulin requirement does not always reflect the degree of islet 
cell impairmenL Indeed, not infrequently, no pathological changes 
aro found in the pancreas of patients who die with severe diabetes 
Neit in importance, to suggest tlial diabetes may be more than an 
organ disease of the pancrcTS, is the phenomenon of insuhn resistance 
Tlio term ‘insulin resistance" is used commonly to desenbo a con- 
dition in which an unusuall) largo requirement for insulin exists 
“Insulin refractoriness" or ‘insensitivity to insulm” arc used occasion 
all) as s>'non)ms for insulin resistance None of these terms is in- 
tended to imply an etiological mcdianism Since, as svill be shown in 
nnn) instances the cause of insulin “resistance" is unlmown, and in 
others it is neither “refractoriness" nor TnscnsiUWt>," it may be more 
appropriate to speaV. simpl) of "unusual insulin requirement," as pro- 
posed b) roliacL* 

Mliat is nil imusual requirement for insulin? Tlic best definition 
seems to be the followang an unusual requirement for insulin exists 
when the need for insulin is greater tlian in "total diabetes” B) 
■total dlTbelcs," we understand die state after total pancreatcctom) 
In Ollier words, if an indnidual mjnires more insulin than a normal 
pmcreis cm lie expected to produce a condition of "unusual" insulin 
rrquircTncnl present 

^ro^n llto PranV. lUllmp* Nfr«llra1 dfutc an*! il,r DtTMnmrrrt of MrOicinr 
S<-JioqI tif Nfnlldrw Un>\mirr CWrajp 

•A.fJrtUM Trofnw of SfMWno VtdvrnHy of Chtci;;a ^\jno\ of MnSidfK- 
Atti^iyffnj: n»>'>lcixn An»nt Merritt BlILnjrt Ifo-rJtal, CHcato 
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THE PHYSIOLOGICAL AJVD THE UNUSUAL INSULIN REQUIREMENT 
So Jong as we Iiave no metliod to determine the msuhn content of 
the blood, no direct estunabon of the daily insulin producbon is 
available It is likely that the rate of secretion fluctuates widely and 
theiefore our knowledge of the insulin content of the pancreas itself 
(2 to 4 units per gram) is of no value for our problem An indirect 
method is the estunabon of the insulm requirement in total diabetes 
Untd recently, such esbmabons had to be based on observabons of 
depancreatized animals, and varied between 20 and 200 units of 
msulm per day The modem development of surgery has made 
possible the extirpation of the pancreas in man as treatment for pan 
creabc mahgnancy, and has given us the opportumty to observe the 
carbohydrate metabolism m such pabents Several cases are on record 
m the hterature and, much to the surprise of all observers, it was 
found that none of these individuals required more than 40 units of 
msulm per day on a normal carbohydrate intake ® Conclusive 

as these findings seem to be, they are only of recent date, and further 
observabons will be needed to give final proof It should be men- 
boned, however, that they are m Ime with induect evidence of earher 
clinical observabons Joshn^ reports that his “severest” diahebc patient 
( Case 1542 ) could be controlled on a carbohydrate mtake of 140 gm 
with 42 umts of insuhn, and another of his pabents (Case 3194) 
whose pancreas at autopsy weighed only 15 gm , was regulated for 
some fame with 80 umts daily. Similar reports of rather moderate 
insuhn requirements, m view of almost complete destrucbon of the 
pancreas by inflammatory or neoplasbc processes, are scattered 
throughout the world hteratureA®- ^ ^ We may, therefore, assume 

that 40 to 80 umts of insuhn are sufficient to mamtam normal carbo- 
hydrate metabolism in the absence of the pancreas In other words, 
such an amount of msulm appears sufficient to subsfatute for the daily 
msulin secrebon of a normal islet cell apparatus. Any need for excess 
msuhn will manifest itself as “decreased sensibvity,” “resistance, or 
an unusually high insulm requirement Since, m such cases, the insuhn 
deficiency exceeds the physiological msulm supply, it is evident that 
it must have extraneous causes beyond any possible islet cell im- 
paixmenb 

EXTRAPANCREATIC CAUSES OF INSULIN DEFICIENCY 
Theoretically, any deficiency state may be due to one or more of the 
followmg three possibihbes- (a) Undeiproducbon (h) Increase 
demand (c) Faulty utilization Faulty utilization may be the resu 
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periphery which renders a normal product 
infective or destroys it, or it may bo caused by faulty production, 
dyrfuncUon Since Acre is no evidence for dysfunction of the pancreas 
msehn deficiency, we may neglect this last theoretical 
^ understood that, except in underproduo- 
lion, the degree of deficiency is a direct funcUon of the demand for 

^us the deficiency may still be mcreased 
nrohlem 1 . exhausted completely In our particular 

onhoTl underproduction and c^ausbon 

m*'lh^ pSh ^ 7 tacreased demand or render'^Lun^nelfS”^ 

1 Increased demand for insulin ^ 

neogenesis or glycogenolj sis is incrMcvt i^“t“ of gluco- 

periphery is delayed H>porfunctlon of thr*^ oxidation in the 

mediators of carbohydnUo metabolism ^ , “^P“"°’oatic endocrine 
and the thyroid, is wL 

glyccmia is due at least in part^to incroTs^'^'^^^!?"'"'' hyper- 
subseguent increased gluconcogcnesis In ““'f»llsm svith 

is Mdl knmvn that trcafmcnt^lrSai 

enhances preexistent hyperglC,^^^^ "ot only 

the dcsclopmcnt of diabetes in a susccifiilT’*^^’ P'‘oclpitatcs 
animal The other endocrincs when normal experimental 

shosvn to enhance diabetes ' >Tcrfunctloning ha\o been 

Increased protein catabolism Is nms,mi „i 
kind ns for instance fractures or oncmlln” of any 

is at least sugRcstlse experimental eMd,^“harthri‘^ 

requirement In infections is duo entiroK i * ‘"orcajcd insulin 
anism ’ Tlio liver is not only the nassive^i i!" to Uiis mccli 
tales part activelv in cmboIq-dratTmctalidlSa'’*”'' but 

its functions, ns for instance dclav.d ™ Impairment of 
cuamgen breakdosvm. ^^in r^U ra 10 ^^^“'' 
sistant to insulin ‘And indeed, urmsTmlto^T",'" re- 

aie not infrequent in diabetica with liver ,1.7'^' " “ roquirements 

All these mechanisms marUfest themwtvtT;hvm , 
question ma> arise whether hvperplj^ ^ SKsfai!^^ 
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alimentary hyperglycemia— may call for unusually large doses of 
msulm. It is not yet established whether or not overfeedmg with 
glucose alone is diabetogemc, on the other hand, excessive glucose 
intalce will certainly enhance the diabetes, though chnically the m- 
suhn requirement m such mstances seems to remam within physio- 
logical hmits This makes it hkely that, m the above mentioned 
conditions, the hyperglycemia is only a sign of mcreased insiilm 
deficiency, and not the primary cause 

2 Insuhn deficiency due to faulty utilization, or mefficiency of 
msulm, IS seen m cases of immunity to msulm, rapid destruction in the 
penphery, and poor absorpbon Insuhn is a protem body and, as 
such, IS capable both of fonmng antibodies and of bemg destroyed 
by proteolytic processes 

It has been shown that msulm is macbvated m vitro by protein 
sphttmg ferments such as trypsm ® Experiments m vivo have been 
mconclusive, but it seems permissible to assume that, where the 
trypbc acbvity of the blood is stimulated as, for mstance, m infection, 
msulm may be destroyed more readily This may be another factor 
m the mcreased msulm requirement of infecbons It also has been 
shown that blood cells, erythrocytes and especially leukocytes in- 
acbvate msulm, probably by proteolysis The recent report of a 
case of msuhn-resistant diabetes complicated by leukemia may be- 
long m this category 

Anbbodies to msulm have been demonstrated by several au- 
thors ^ Though msuhn is only a weak antigen, and msuhn 

immumty is a rather rare condition, it is significant that positive 
immunological tests have been obtamed m just those patients who 
showed some of the highest msulm requirements ever reported De- 
velopment of msuhn immunity is probably also the cause of the 
ever-mcreasmg msuhn doses which are required occasionally m th^ 
shock treatment of schizophrema 

Agam we wish to emphasize that we are speakmg here, not of 
diabetogemc mechanisms, but of factors which increase msulm de- 
ficiency It is qmte likely that only commercially prepared msuhn, 
and not the body’s own msuhn, is able to produce antibodies Hence, 
msuhn immimity may not be a cause of diabetes, thou^ it may raise 
the msuhn requuement to unusually high levels 

The two foUowmg conditions of faulty utilization of msulm occur 
only m patients who are imder msuhn treatment Not infrequently 
“msulm-resistance” is diagnosed when, in reahty, the patient is po- 
sitive to incnbri, but insuhn does not reach its place of action This 
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happens in cases of poor absorption and faulty administration An 
example of the former is edema. If insulin is injected into edematous 
tissue, its absorption will be delayed. It may remain as an inactive 
depot at the place of injection and cause foreign body granulations, 
or may be destroyed in a short period of time; in any case, it does 
not fulfill its function, and ever-increasing doses of msulin may be 
required 

By faulty administration, we mean the frequent injection of ins ulin 
at the same site Like any chronic traumatization, frequent injections 
at the same site will call forth connecbve tissue granulations and 
scarificaHon Such areas lose their normal vascularity and, the poorer 
the blood supply, the poorer the insulin absorption and utilization 
One may argue whether such cases should bo included here, since 
esadently their true insulin requirement is normal Wo feel that 
special emphasis should be given to this mechanism of “jMeudo- 
rcsistanco because of its great pracHcal impUcaHon Cases of this 
tod which occur not infrequently could easily be avoided, so long, 
hosvcvcr, os their true cause is not seen, they will be regarded as 
cases svith unusually high insulin requirement, like any of the otlior 
groups 


Beccntl), a 17 yw old diabetic girl was sent to our clinic with 
a diagno^ o inmlin resistance; her daily insulin requirement had 
mim to four hunted units Simple inquir> and inspection res-ealed 
that, for months, sho had taken her mJecUons into two small areas on 
die OTlcr surface of her dUglis, and marked induration had developed 
in these ar^ Oiange of the site of injection reduced the in^hn 
requirement to fort> units per dn>, and proved that the mtlent uns 
sensitise to insulin when die hormone reached its phc^y„iS, 

No pntiimt should be pla^ on insulin .ho kas not bettl^::.<Hed 
dial die cificlenc) of the treatment depends upon proper injection 
We gisc our o.-n paUenls a small dra.mg which shosss thrj lonm 
ludinal ines on the Ihiglis Each line has seven marks on it and dm 
patient is instaicted to project these lines on his thiglu, and to take 
his inji^lon da> b> da> into another of die marked spots nnis he 
.■ill retiim onlj on^ every di^ weeks to the same site (or 

™ 


Tliis rniimeralicm of citrapmcreatic causes of 
deCeieno does not elvim to lie complete wrhvve atw.^t " 
CIS, bri^v those mechanism, f^ vv'iiieh 

led evfdcee can given One of the most common dlnlrf 
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conditions with high insulm reqmrement will have to be discussed 
later because its cause is still unlcnown. 

Only short mention should be made of the possibdity of specific 
msuhn inhibition by mechanisms other than immumty, and of the 
question of a specific anti-msuhn hormone In spite of suggestive 
experimental findmgs, the existence of these substances is yet too 
problematic to justify their discussion m a clinical paper. 

UNUSUAL INSULIN REQUIREMENTS IN PRACTICE 

In the clmic, cases with imusual insulin requirement are relatively 
rare, but occur frequently enough to present senous problems to 
every physician who treats diabetes The condition m which the clin- 
ician IS most likely to meet this problem is diabetic acidosis and 
coma We know little about its development in this diabefac emer- 
gency, of aU the explanations which have been ^ggested, a profound 
disturbance of hver function seems to be the most probable at 
present But chmcal expenence has shown that; here more than in 
any other state, the early recogmtion of mcreased need for insulin 
will decide the question of success or failure, of life or death It 
IS one of the great ments of Joshn to have emphasized untinngly 
that failure m the treatment of coma is often due to too httle insulin 

In most other chmcal mstances, the development of an unusual 
requirement for insulm follows one or the other of the descnbed 
pathways, although occasionally it may be spontaneous or idiopathic 
with no known factor to account for it The hterature contains several 
excellent chmcal summanes,^' ’’ and a large number of case 
reports, only the recent ones wiU be referred to in the bibhog- 
raphy About three thousand umts seems to be the largest 

daJy msiibn dose ever given The foUowmg is a hst of the conditions 
which have been found most frequently to be associated with a high 
msuhn requuement and which, therefore, can be considered as 
precipitatmg factors 

Unusual msuhn requirement may be associated with (1) diabehc 
acidosis and coma, (2) infections and mjunes, (3) hver damage (es- 
pecially cirrhosis and hemochromatosis), (4) endocrine disturbances 
(acromegaly, hyperthyroidism, adrenal tumors), (5) immumty and 
allergy, and (6) poor absorption (edema, msuhn granuloma). A recent 
analysis of twenty-six cases from the world hterature^®'’ which, how- 
ever, did not consider all of the above mentioned condibons, gives 
as precipitatmg factors five time disturbances of other endocrine 
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glands, five times hepatic disorder, five times Infection, and eight times 
allergy or Immunity Three cases remamed unexplained. 

Our enumeration does not claim to be an etiological classification 
\yo are mcD axvare of the fact that, occasionally, one of these com- 
plications may leave the diabetes, and the insulin requirement, un- 
<*anged Indeed, clinical expenence has shown that, for instance, 
Iyer peases occasionally may increase the insuhn sensitivity rather 
than decrease it. and sometimes dlabehc coma may respond xvell to 
small doses of insulin 

Wo do not know the real causes in many instances, and m others 
understanding of their pathivays Yet, in 

L^s^ea^t “ Prat^tical purpose may 

be sened in lyam.ng the physician where to expect a ^den rise 

to brfb^^'t ^ *“ practical usefulness, this seems 

me^? a^n^“ t squire- 

have been found in all age grouns noKv^flT i requirements 

physiologicnl limits of insulin rcqiarJmcnt”’" “ 


. _ , , 7, . -'-'■I'u'viiicnL 

A fmv M-ords should be added roneo^t..- .i. 

and allergy Occasionally. Immunity- may be’l^sS T ^ 
manifestations Thus, in one of our cases^ nllcriiv^^J?^ 
opment of immunity '» In general hmvm’rr = 11 ^ P^'^ed the devel- 
diilercnt processes, not only quantitaHi M immunity arc 

insulin allergy, es^ small 

cause of the severe reactions of skin and mi.eo, ^ io'erated bc- 
Insulln may be normalla effectil in iu 

the blood sugar In Insulin immunity ca^ Inrce Itmermg 

tolerated bv the organism, but rcndel meZ-r'^ 
acUr-ation In a series of ciplit c7s a7h ^ 

found a decreased sensithitj to Insulin 1 th?« 

DirTFnESTIAL DIAGNOSTIC TESTS 

the a-arious types of Un7i^”ld7r^l7!'7 
of interest only to the research «erl:7 ml ^ 
can be carried out onb in special IaWioi7 ” 

For practical purposes, the insulin tolerance test, and perhaps 
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the passive transfer test of Prausmtz-Kuestner, can be used to deter- 
mine whether locahzed poor absorption from the skm (poor utiliza 
bon) or immunological processes are mvolved m the development of 
the high msulm requirement In most other instances, the diagnosis 
of the precipitatmg factor is possible clmically without the help of 
special tests 

1 Insulin tolerance test 0 1 umt of regular insuhn per kilogram of 
ideal weight is given intravenously Blood sugar estimations are done 
prior to mjection, and twenty, thirty, forty-five, sixty, mnety, and one 
hundred and twenty mmutes later, A lowenng of &e blood sugar of 
50 mg per 100 cc or more can be considered as normal insuhn sen 
sibvity 

2 Passive transfer test The skin of a normal test person is sen- 
sitized by mbacutaneous mjecbon of 0 1 cc of the patient’s serum 
Twenty-four hours later, 0 05 cc of the U-40 crystaUme insulin is 
mjected mbadennaUy mto the sensitized area, and mto a-correspond- 
mg imtreated skm grea The test is read after one-half and one hour, 
and mdicates the presence of antibodies m the patient’s blood if red 
ness and sweUmg have developed m the sensitized area. 

THERAPY 

The aim of all therapeutic procedures is removal of the cause. 
Recogmtion of the cause is its prereqmsite In the case of poor absoip 
bon, the cause is obvious, and can be elimmated. The proper instruc- 
tion m the administration of msuhn has been discussed above 

In aU other mstances, the treatment of unusual msuhn requue- 
ment is the use of even larger doses of msuhn This is true for the 
treatment of emergency situations as acidosis and infections where, 
of course, the precipitating or accompanymg condition needs its own 
proper care. It is true also for the treatment of msuhn unmumty, and 
for those conditions m which the contributing factors are unknown 
or not susceptible for specific treatment There seems to be no limit 
to the amount of msuhn which can be given and tolerated, if the 
patient is observed carefully, and the physician is prepared for the 
possibdity of sudden hypoglycemic reactions If large doses of msulm 
are meffechve, larger doses will bring a response No case has yet 
been reported m which a total resistance was observed Even where, 
as m some reports of diabetic coma, the blood sugar remained un- 
changed m spite of large doses of msulm, the accompanymg aado^ 
showed signs of improvement, and even larger doses probably would 
have been fully successful. In such cases, msulm should be given at 
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hourly Intervals in doses of from 100 to 200 and 300 units, with con 
slant observation of hetonuria, ^ycosuria and blood sugar The injec- 
tions should be decreased in sixe and spaced at longer time intervals 
as soon as it becomes apparent from the laboratory tests that an 
effcctivo level has been reached Glucose injections to prevent hypo- 
glycemia may become necessary 

In insulin immunity too, the use of larger doses of insuhn is recom- 
mended. In contradistmction to insulm alleiw, where sometimes 
desenslhzation with small and frequent mtradermal injections have 
been reported to give results, only eihaustion of the antibody produc- 
tion by more insuUn will overcome the insulin deficiency caused by 
immunity 

SUMSIAIIY 

It IS shown that the unusual requirement for insuhn cannot be 
due to pancreatic pathology alone, and must have extraneous causes 
Some of these processes are discussed, and a chmeal classification 
is gi\cn It is emphasized that, m most instanees, the treatment of 
largo insulin requirements is the use of e\en larger doses 
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REC3SNT STATISTICS ON DL4BETES AND DIABETICS 

Herbert H Marks* 

I THE DIABETIC POPULATION OF THE UNITED STATESt 
Current Pro iilcnco.-The number of persons in the United States 
witli diabetes is not accurately known The estimates vary widely, 
running to over a million It Is necessary to make a distinction be- 
tween the number of known diabeties and the total number with the 
disease, including cases existing but not yet diagnosed and, there 
fore unidcntiBcd Some of the confusion regarding estimates of 
diabetics arises from the failure to state whether the figure includes 
an allowance for unidentified cases. There are large numbers of such 
cases, mostly mild diabetics, among persons in late middle life and old 
age. Indeed, tlie findings of Selectivo Semee e.xamlnations" ® indi- 
cate that unidentified cases in early adult life may be much more 
numerous than was suspected hitherto 
Tho best available data, based ujxin past surveys, would indicate 
the number of known cases to bo in the neighborhood of 700,000 
Tills estimate is dcriv ed from tho National Health Survey* made in 
tho winter of 1035-1036 under the auspices of the U S Public Healtli 
Service Tliis Is tho most extensive ns well as the latest survey of 
chronic disease In tho United Stitcs It covered approximately 
2,500,000 persons living in 700,000 households in eighty tlirce cities 
and was planned so os to constitute a representative sample of the 
general urban population of the country The prevalence rates of 
diabetes by ago and sex ns found in this survey are shown In Table 1 
Tlic number of diabetics In the United States in 1037, computed 
on the basis of these age-specific prevalence rates, was 450 000 but 
the statisticians of the Public Health Service mide certain adjust 
nvents of the figures and published an esUmate of CGO 000 ns of that 
year ’ Applying tlie prevalence rates liy sex and ago to the estimated 
populition of the United States for 1046 yields a current figure of 
575000 This figure is probably an underestimate of the total in tlie 
United Stiles but the ammint of uimard adjustment to be made in 


* Monnr", Intursncr VIrdkal SUUrtIts, talc tmurance Corn 

naay 'sew loii City 

t Drtall* mnnlloE the rvrthcdr cf intbttrtl nrubi'i ind toutm of diU fer 
(1 li vrcli'm at ll^ attkl'- •Ull I-e fnund In ftffrrrnoc I 
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the figure is rather conjectural For reasons stated elsewhere,^ the 
upward adjustment made by the Pubhc Health Service of the 
National Health Survey figures was much too generous That some 
upward adjustment is required, however, is clear from the fact that 
with the increasing duration of life of diabetics, there is an increas- 
mg excess of new cases over deaths and this itself would tend to 
raise the age-specific figures'shown m Table 1 It is likely also that, m 
a study like the National Health Survey, appreciable numbers would 
escape enumeration Altogether, an upward adjustment of 25 per 
cent would be a generous allowance for these two factors Although 
studies®- have been made of the understatement of diabetes in mor- 
tahty reports, the results of such studies are not directly apphcable 
to prevalence estimates based upon surveys 

TABLE 1 

Number of Diabetics and Prevalence Rates per 1000 by Sex and Aoe, 
National Health Survey, 1935-1936 



Prevalence Rate per 1000 

Number of Diabetics m Survey 

Age 







Total 

Males 

Females 

Total 

Males 

Females 

t 

All ages 
Under 15 
15-24 

25-34 

35-44 

45-54 

55-64 

65-74 

75-84 

85 and over 
Unknown 

3 67 

0 38 

0 59 

1 00 

2 61 

6 56 

14 25 

19 87 

15 86 

6 69 

2 73 

0 35 

0 62 

0 90 

2 01 

4 49 

9 96 

15 14 

14 07 

6 40 

4 53 

0 41 

0 57 

1 08 

3 16 

8 64 

18 20 

23 80 

17 23 

6 88 

9182 

229 

265 

425 

1031 

1989 

2604 

2030 

553 

36 

20 

3285 

105 

129 

178 

385 

680 

873 

702 

212 

14 

7 

5897 

124 

136 

247 

646 

1309 

1731 

1328 

341 

22 

13 


Aiuiual Number of New Cases.— New cases of diabetes are cur- 
rently estimated to number at least 55,000 annually This estimate is 
based upon the data of the National Health Survey, together with 
mortahty data among diabetic patients For the latter, the 
ence of the George F Baker Clmic durmg 1926 to 1929 was used 
By smtable actuanal technic, it is possible to estimate, from fiiese 
data, the annual onset rates for diabetes by sex and age and, by 
applying these rates to the population, the number of persons becom- 
ing diabetic durmg the course of a year The age-specific rates are 
shown m Figure 51 

This figure of 55,000 apphes agam to known diabetics It is, there- 
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fore, a m i n i m um and is subject to upward adjustment to allow for 
umdentified new cases of the disease Moreover, this figure is not 
static It fluctuates m accordance with the mfluence of the several 
factors that cause variation m the onset rate of the disease from 
year to year as weU as with changes m composition of the population 
Potential Diabetics.— Usmg the annual onset rates accordmg to age 
and sex, and the hfe tables for the white population of the Umted 
States for 1935, a computation was made of chances of eventually 
beconung diabetic, with the results shown m Table 2 Changes in 
mortahty smce 1935 would not alter these figures matenally When, 
therefore, the piobabihties for each sex-age group are apphed to the 
1946 population of the Umted States, it is found that about 4,125,000 
persons or 2 9 per cent of this population wiU eventually become diab- 
etic For males m the population, this percentage is 2 1 per cent, for 
females, it is 3 8 per cent, or almost double the proportion of males 

n DEATH RATES FROM DIABETES 
General Considerations.— (a) Classijicatton of Diabetes for Mor- 
tality Statistics —Population statistics on diabetes mortahty are based 
on those deaths m which the disease is reported as the sole cause or 
is selected as the primary cause When two or more causes of death 
appear on the death certificate, registration offices follow a systematic 
procedure of designating which is to be taken as primary Thus, in 
this country, if both cancer and diabetes are jomtly certified, cancer 
IS assigned as the cause of death The chief diseases or conditions 
which are thus ranked ahead of diabetes are cancer, all forms of 
violence, tuberculosfe and most other infectious diseases, and most 
diseases of the puerperal state ® Occasionally when the cucumstances 
are fully stated these rules are modified Not aU coimtnes follow 
Amencan jomt-cause practice In some, the judgment of the certify- 
ing physician is accepted as to which cause is primary. 

Regardless of what procedure is followed, the number of deaths 
from diabetes is affected by the decision of mdividual physicians 
whether or not to mention diabetes on the death certificate if, m their 
judgment, the diabetes was well controlled and death resulted from 
some mtercurrent condition "While the opmion has been expressed 
that physicians frequently do not mention diabetes m such circum- 
stances, there is not sufficient basis to judge if this practice is m- 
creasmgly followed _ 

At mtervals, the Census Bureau has made tabulations of the chief 
contributory causes m relation to primary causes of death In 1940, 
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the last occasion on which tills was done, diabetes was the sole or 
primary cause in 35.015 deaths and the number in which it was the 
chief contributory cause was an addihonal 3991 deaths ^ The totm 
number of deaths in which diabetes was menboned on the death 
certillcate was thus 11 per cent greater than the number of deaths 
from diabetes. 

(b) Crude versus Standardized or Age-Adjusted Rates *— The most 
commonly used measure in comparing mortality statistics is the annual 
crude deatli rate, which is simply the number of deaths ivithin a 
year divided by the mean population for the year For all causes of 
death, this ratio is usually expressed per 1000 population, for specific 
causes, usually per 100,000 population The crude death rtite, com- 
puted as indicated, is influenced strongly by the preiioihng distnbu- 
tion of the population accordmg to age and sex For a condition such 
ns diabetes, where mortality increases rapidly from infancy to old 
age, the crude death rate for a community with a largo population of 
aged persons will bo high, as compared ivith another community with 
a largo concentration of young people. A similar sihintion arises where 
mortality for the two sexes is different 
As a gross rtieasurc, the crude rates have valid uses However, if 
the interest lies in ascertaining whether there is on inhmsic improve- 
ment or dctcriomtlon in tlic situabon from year to year for a particular 
area or whether there arc csscntlil differences in mortallt) between 
areas, it is ncccssaiy cither to compare death rates computed specif- 
icilly for each sex and age, or as a com cnient though not altogether 
satisfactor) alternative, to use so-callcd agc-ndjuslcd or standardlxcd 
rates Tlie standardized death rate is usuall) computed by multiplying 
the number of persons in each age group of a particular population 
which is tahen ns the standard b)> the obsened death rate in the 
corresponding ago group of tlic population imdcr stud), each product 
represents "expected" deaths in on age group of the "standard" jxipu 
lation Tile sum of these “crpccled" deaths, divided b) the total 
number of persons In the "standard" population, gives the standard 
tzcrl or age-adjusted rate (Csscntiall), this type of standardized rate 
Is no more than a vvcigliterl average of the agc-specific deatli rates 
in which the constants are the numbers in cacli age group of the 
"standard" population ) riirther Tcfinemcnts arc possible to allow for 
vairintlons in the proportions of males and femalci or in the propor- 
tions of while and colorrvl persons in the observed population The 
results van accordtng to the stanebard used so tliat it is not correct to 
“ A comarrhenthT? durtmimi rf iWf fubfret vriH K- In Ttrfrrram 12. 
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compare direcdy adjusted death rates computed by different standards 
Consequently, some thou^t must be given as to the suitabihty of the 
standard to be used 

A commonly used standard is the Standard Mdhon of Populabon 
of England and Wales, 1901 The adjusted death rates published for 
the mdustnal mortahty experience of the Metropohtan Life Insurance 
Company, mcludmg the figures on diabetes which wiU be quoted 
later, are generally based on this standard Recent studies^® of vital 
statisfacs by the U S Census Bureau have made use of the age dis- 
tribution of the coimtry’s population enumerated m 1940 as the 
standard m computmg age-adjustqd death rates Federal or state fig- 
ures on diabetes cited m this paper are based on this second standard. 

(c) Relationship between Insulin and the Death Rates from Diab- 
etes tn the General PopuZction —Physicians as well as laymen have 
looked to the facts on diabetes mortahty trends m the general popula- 
tion to show the effect of msuhn and other advances m the treatment 
of diabetes on the improvement m the lot of diabefacs For a very 
bnef period after the discovery of msuhn, they were not disappointed 
but afterwards were disconcerted by the subsequent increase in the 
diabetes death rate Actually, except m a very hmitfed way, death 
rates m the general population cannot serve as a measure of the 
improvement m diabetes treatment because the trend of the death 
rate from diabetes m the general population is influenced by many 
vanables which are not directly related to the actual mortahty re- 
corded among diabebcs Most important is the changmg size and 
composition of the diabetic population which is affected by the trend 
m the sex and age composition of the population, by the rate of 
onset of new cases of diabetes, by the rate of discovery of cases and, 
smce diabetes is not curable, by the mortahty among diabebcs Ad- 
justment for changes m the age and sex composibon of the populabon 
ehmmates wholly or largely only one of these vanables There is no 
stabsbcal basis for measunng the effect of the other vanables. We 
know that the rate of discovery of diabetes has risen because of the 
mcreased use of unne and blood sugar tests. Ovemutnfaon relabve 
to bodily needs, so charactensbc of our mcreasmgly mechanized 
civihzabon, may have brought a true mcrease m the disease Inciden- 
tally, a common fallacy m mterpretmg the mcrease m diabetes death 
rates at the older ages has been to ascnbe this entirely to postpone- 
ment of diabetes deaths Only a small part of this upward bend can 
be thus explamed. 

The only true measure of the improvement m the lot of diabetes 
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Is to observe the trend of mortality In a “diabetic population.” This 
involves a Icnowledge of what happens in a particular group of diab- 
etic patients carefully followed up over a period of years Fortunately, 
this has been done consistently at the George F Baher Clinic, and 
life tables covering a considerable span both of the preinsulin and 
postinsulin years are available for that experience 


TABLE 3 

Dcatu Rates pea 100,000 moH Dudites Meujtus 
n> Various Couktbies or nrc Wobud 1938 


Country 

Death Ttale 

United States 

23 9 

Canada 

13 8 

Argentina 

7 Ot* 

Uruguay 

5 8* 

ChHo 

4 6* 

England and Wales 

11 5 

ScoUnnd 

17 2 

Northern Ireland 

12 9 

9 2 

9 0 

Insli Free Slate 

Nonray 

Sweden 

10 8 

Denmark 

20 4 

Finland 

B 1 

19 3*» 

Germany 

Airtlrw 

12 *>4 

SaiUcrland 

Netherlands 
jkiffi um 

15 h 

14 5 

19 7» 

Fnvncc 

10 14 

'Wj 

10 5 

Spam 

9 4^ 

IJthu^a 

u »• 

FsIhonJa 

•3 I* 

3 Ob 

12 > 

1ft. 

Ciechu:«lo> aUo 

Hungary 

Hulpina 

O i* 

7 Ob 

Honmanja 

Gittt» 

3 Ob 

Amtraha 

4 9 

Nrw 7enlnnd 

17 7 

in 8 

13 5 

4 2 

Union of ^aith Afrlra 

Japan 

•1037 »1933 «l93t 



Inlrmntlonnl Pnla -Because of the war, recent statistics on I k. 
lies morlThtj arc ns-ailable for oriU n fesv countries Cemseo ' I 
inlcinatlonnl compansons must be bated on prcivar ' 

slioM-t the latest pietvrr death mtes from diabetes In Mr,n. ® 

of the world Some degree of caution is ncecssarv in fn( “’“"Wes 
iipircs brcaiiic there is lome s-ainlion from cormin, > the 

“y to country, in the 
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reportmg of causes of death by physicians and m the ckssification 
by vital statistics offices of the primary cause of death when more 
than one is stated. Despite this, it is dear that the range of mortality 
from diabetes as reported throughout the world is quite wide. The 
death rate m the United States is the highest recorded anywhere. The 
rates are relativdy high m most of western Europe and m the white 
population of countries m the British Commonwealth Low rates are 
found qmte uniformly m the predoimnantly agricultural countnes 
of eastern and southern Europe and m Latin Amenca As for the Far 
East, the only figures available relate to Japan in which the rate also 
IS very low This is in conformity with clmical reports which mdicafe 
a low prevalence of diabetes m this area 

While many factors enter mto these mtemahonal differences in 
diabetes rates, it should be noted that many countries with low rates 
have relatively younger populations If correction is made for this 
age factor, a part of the diffeience m rates is ehmmated This factor 
IS important m comparmg diabetes death rates for the Umted States 
and Canada 

Geographical and Racial Variations ivithin the United States.- 
Crude and adjusted death rates from diabetes in each state, arranged 
accordmg to geographic divisions, are shown m Table 4 It is readily 
seen that the highest age-adj’usted rates are found m the urbanized 
industnal states m the northeastern section of the country, and fee 
lowest rates m the southern and southwestern states The effect of 
differences between the states with respect to age distnbution of fee 
population IS shown by comparmg the crude and age-adjusted rates. 
The range from minimum to maximum for the latter is appreciably 
smaller thnn for the crude rates The effect of correcting for age dif- 
ferences IS paiticularly evident in comparmg the diabetes death rates 
of the white and non-white population The crude rate for the non- 
white is almost one third less than for the white population, but 
the adjusted rate shows a difference of only 13 per cent 

It IS notable that the age-adjusted rates for the non-white popula- 
tion which, for most states relate to Negroes, are generally as high as 
or higher than the rates for the white population It is dear, then, feat 
the higher rate among white persons for the country as a whole 
represents largely the difference between the two populations with 
respect to geographical distribution It is generally true that in states 
where the Negro population is urbanized and has access to abundant 
medical and health services, the diabetes death rates in non-wbite 
populations are high. 



RECENT STATISnCS ON DIABETES AND DUBETICS 


377 


TABLE A 

Crude awd Aoe-Adujsted* Dk-kth Rates per 100 000 from Diabetes AIelutus 
IN TUB United States and E.\cn State, bt Place of OccoiuurvcE, Whites and 
Non Wnrrns Separately 1940 



Oeocraphio Diy tdoo " Suta 


Dollrd Slal«i 
Nrw Entluid 

N«w 
Vmnont 
MuaooboMlU 
Rhode Itltud 
Ctrntjretkat 
MFddle AtlJnUfi 
New York 
New Jersey 
IVmniylvaaJa 
EmI Norlh C«alr«l 
Ohio 
IndUna 
Ulioots 

WUcctodo 
Wr«l Nortii CmlraJ 
Minoraola 
low* , 

MimH 
North DuLoU 
Roalh I)«ioU 
Nehr««k« 

KaiDt&a 

BcMi(h AtUniJo 
IVlavcm 
MnryUod . , 
Dnirirt of ColctmtU 

^^r«t Vtoriolj 
North CaroliM 
Siwth CanJUta 
( eorv^a 
FVjrWa, 

Sooth Ceatral 
Keotorky 
Tmarai 
AYabana , 

MWhnlrr* 

Ue»t South Central 
kriafivaa 
le^nU'aM 
Oklahoma 
Trtaa 
MmaUin 
Atema*^ 

jomlnr 
oA-wwi-i 
New Me,lrt> 
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Urban-Rural Differences in the United States.-For the country 
as a whole, the age-adjusted death rate from diabetes is higher m 
the cities than m rural areas As Table 5 shows, the urban rate 
among white and colored persons combmed is more than 50 per cent 
above the rural rate The differential is even larger, more than 100 per 
cent, for the non-white populabon. A goodly part of these differences 
IS accounted for on a purely geographical basis A large proportion 
of the rural population hves in the south and southwest where diab- 
etes death rates are generally low Conversely, the concentration' of 
urban population is m the north where diabetes rates are highest Intra- 
regional or mtrastate comparisons of urban and rural rates generally 
show smaller differentials 


TABLE 5 


Age-Adjusted* Death Rates per 100,000 from Diabetes by Population Size 
Group, by Race and Sex and by Place of Residence, United States, 1940 


PopnlaUon Group 


Total 



While 



Non-White 

Total 

Male 

Female 

Total 

Male 

Female 

I Total 

Male 

Femile 

United States — ^Total 

26 6 

20 2 

33 0 

26 7 

20 6 

32 

9 

23 2 

14 9 

32 I 

Urban — ^Total 

31 6 

24 3 

38 2 

31 4 

24 5 

37 

5 

31 5 

19 5 

43 3 

Places of 

100,000 or more 









1 

41 5 

population 

33 8 

25 4 

41 6 

33 7 

25 6 

41 

0 

32 3 

20 2 

10,000 - 100,000 










41 1 

population 

2 500 - 10,000 

29 8 

22 8 

36 0 

29 5 

23 0 

35 

3 

31 9 

18 7 

28 2 








19 5 

131 

population 

24 0 

32 0 

28 1 

24 3 

31 

7 

27 8 

Rural 

19 8 

15 4 

24 9 

.20 2 

15 8 

25 

3 

14 9 

10 9 

m 


♦ Adjojted on baBis of age distribution of the total population of the United States enomcraud in 


mo 

There is relatively httle correlation between size of city and the 
diabetes death rate except among white females In each population- 
size group, the diabetes death rate of white males is higher than 
that for the colored, whereas, among females, the reverse is true ex- 
cept m rural areas 

Trend of Diabetes Mortality in the United States-— Statistics on 
the trend of crude and age-adjusted death rates from diabetes are 
shown m Table 6 for the Umted States and for Industrial pohc)'- 
holders of the Metropohtan Life Insurance Company'^ and the age- 
adjusted rates for the msured group are shown m Figure 52 For 
various reasons it is impossible to get an accurate picture of the long- 
term trend m mortahty from the disease m the general population 
the Umted States It was not until 1933 that figures became avail- 
able for the entire country Prior to that date, fluctuations m the rate 
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reflect in part the effect of the admission of additional states to the 
Expanding Death Registration Area, for as we have seen, there is con- 
siderable variation in diabetes mortahty from state to state. There 
was some distortion of the rates during the war years due to the 


TABLE 6 

CnuBE AND AoE-ADniSTED Deato Bates fed 100 000 fsom Diabetes Melutus 
IN TITE GeNEBAD POPDIATION OS THE VjNrTED STATES AND AUONO IndDSTBIAI. 
PoUCVnOLDEBS OF THC MEmOPOUTAN IJEE iKSlmANCE COMPANT, 1900-1915 


Umlctl States* 


Afetropolitan Lifo Insiiraiice Co 


\ctir 1 





Adjusted t 

Crude 

Adjusted! 

Crude 

19lo 

i 

26 6 

16 2 

24 8 

19U 

24 4 

26 4 

18 6 

27 4 

1913 

23 8 

27 1 

19 9 

28 1 

1912 

21 6 

25 4 

19 8 

27 8 

1911 

25 0 

25 4 

19 3 

26 3 

1910 

26 6 

26 6 

22 1 

29 6 

1939 

26 0 

23 S 

21 4 

27 4 

19311 

at a 

23 9 

19 7 

24 2 

1937 

23 0 

23 7 

21 0 

23 4 

19M 

23 5 

23 7 

20 6 

24 7 

19M 

24 3 

22 3 

20 5 

24 4 

ton 

21 0 

22 2 

20 7 

24 2 

1933 

2^^ 

21 4 

20 n 

24 0 

1932 

21 9 

22 0 

20 7 

23 0 

1931 

23 5 

20 4 

19 9 

21 1 

1930 

22 2 

19 1 

IB 3 

1923 

20 T 

16 8 

16 n 


1922 

22 4 

ID 3 

18 3 


1920 

i 19 n 

16 1 

15 6 


1913 

1 21 5 

17 6 

16 6 


1010 

lOOj 

in 9 

13 3 

U 1 

15 1*; 

» 

i 

13 1^ 

1900 

1 13 0 

J 

11 0 

i 


iyj.;. mial U b 19M-1915 Deaai rales 
for llie sar lenry lmse.1 i.|>.n injxO.tion rtrludinr the Armed lorcesoAttvsH. 

rnimtii'SunT'MO ” of thr l«tal popilatjon of the United Slate, 

laill and”! al ” lOoT In Standard Mtihon of Popolalion of rnr 

{ No! ri>>iil4M** 


.uhuioti of pcfons to inllll-trA jervice mmras. olnmudj a mcdi 
c-ilh «rl<Tt group Tlicse Ilmldtions do imt applj to the large seg 
lunil of the poputitiou eompiBrd fr) tl„ imhistrial poht, lioldet* of 
Ih. Mctiopohtui Ufe liiMirmee Ormpaii) 71,0 componlmn of tine 
jNipiiljllcm u lii.nvti U.ililt. dint- limits adw Iw Near statiJticA 



380 


HERBERT H MARKS 


were not greatly disturbed by wartime population changes since the 
msurance m force at the tune of our entry mto the war was largely 
unaffected and, consequently, the expenence mcludes insured policy- 
holders m mihtary service Although the insured group is drawn 
predominantly from the urban mdustnal population, there is a bgh 
correlation between this group and the general population in regard 
to mortahty trends. 

The crude death rate from diabetes m the United States rose with 
few mterruptions from 21 4 per 100,000 m 1933 to a peak of 27 1 in 

AGE-ADJUSTED DEATH RATES PER 100,000 FROM DIABETES MELLITUS 

Metropolitan Life Insurance Compantj, Industrial Policijholders,l9ll-I945, A^es lto74 

DEATH RATES 
PER no 000 



1943, an increase of 27 per cent The age-adjusted rate, 
was much more stable The nse from 1933 to the maxunum m 194 
was only 10 per cent. The adjusted rate subsequently declined, the 
figure for 1944 bemg only 1 per cent higher than m 1933 as ag^ 
an mcrease of 23 per cent m the crude rate If, moreover, considera 
tion is given to the effect of excluding persons m mihtary serwce 
abroad, the adjusted rate for 1944 was probably actually lower than 


that for 1933 

The Metropohtan expenence, which is 


available for the period 
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since 1911 , shows a steady Increase in the crude death rates from 
diabetes to a maximum in 1940 Since then, the rate has fallen rather 
rapidly, with the 1945 rate the lowest since 1938 This population, too, 
has had a considerable increase in the proportion of older persons, 
and when allowance is made for this, the age-adjusted rates show a 
very small rise after 1930 The maximum rate, recorded in 1940, wras 
only 11 per cent above that for 1931 Since 1940, the age-adjusted 
rate has dropped sharply, and by 1945, the rate was at the lowest level 
since 1920 

As indicated earlier, a great part of the long-term increase in 
age adjusted death rates from diabetes reflects the more frequent dis- 
covery of the disease as n result of the development of relatively 
simple and inexpensive methods of urine and blood tests for sugar, 
the ivider use of these tests in clinical practice and in industrial and 


leor 

1915 

19M 

IM3 

J9>2 

I9tl 

) 9»0 

1939 

1938 

1937 

1936 

1935 


tabu: 7 

Deatu lU-ra pen 180 000 fhom DuaETts Maxmis, 
bNoiAND ATO Waxes, 1925-1915 


Dratli lists 
9 i 
9 5 
10 2 
10 0 

11 7 

12 B 
12 4 

11 5 

12 4 
12 S 
11 2 


insman^ mtdidne, and the vastl, increased interest in diabetes fob 
mring the d seOATn of insidln Short tenn fluctuations In diahetes.1 
in clvmn^ diseases generallj. reflect vartaUons in the prevalent Tf 
such in ediousj^eases a, pnn.monu, The importance of this “etor 
naturally li« ^ ,,duced in recent jatars. more or leL in 

ini:r chemoUierapeutic methods In 

A notable feature of the trend in dLabetes mnrtalit) is the declmo 
rrrnrtled dimng the recent aatw scars. Tbc experience of EnS 
sJiON^Ti In Tflblc i. Is cNcn IniUcr Uian i.* .k- » . 

(he Hnetish iTcnOi rate from dinWtrs more than 
(hr peik of 19)0 and more tlian 20 per cent under 
10T5-I0V U..fortunateI> Jola are noT^x-aflaHe ^ 
iH-IItgrrenlx dnrlnR the recml conflict W during r 

■ ™ 
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land and Germany It would appear that a significant part of the 
reduction m diabetes mortahty recorded in the two wars is genuine 
and that restrictions on food supply are a factor in this trend The 
_ enforced reduction m food intake tends to amehorate the condition 
of many diabetics and also helps to prevent or postpone the onset 
of the disease m susceptible mdividuals In this country at least, the 
favorable trend m diabetes dunng World War II reflects also the 
absence of senous respiratory epideimcs dunng the entire war penod, 
as well as the success of chemotherapy This has proved a boon to 
diabetics not only m combating pneumonia and other infections but 
also m the successful management of surgical comphcabons of diab- 
etes On the other hand, the dechne m the diabetes death rate is 
spunous to some extent m that, with the wartime disruption of medical 
practices, the reportmg of causes of death probably suffered in quaht)' 

Trends by Sex and Age.— Figure 53 is a chart showmg, on a semi 
loganthmic scale, the trends of the diabetes death rates among 
white male and white female industnal pohcyholders of the Metro- 
pohtan Life Insurance Company from 1911 to 1945, at all ages 1 to 
74 years, and for separate age groups At all ages comhmed, there is 
a sharp divergence between the trend of the age-adjusted rates for 
males and females The rates among males have fluctuated ivithin a 
rather narrow range up to comparabvely recent years when they fell 
sharply, whereas the rates for females have chmbed rather steadily, 
agam except m recent years 

In both sexes, the death rates among children and young adults 
fell sharply after msuhn was discovered, and eventually established 
extremely low levels which have been maintamed with relatively small 
fluctuations for several years Among males, the post-msuhn down- 
ward trend extends to age 55, and only after age 65 has there been 
any long-term mcrease in the death rate from the disease Among 
females, however, a long-term mcrease after msuhn is evident m 
every age group past 45 

The most notable feature of the wartime mortahty expenence for 
diabetes is the considerable dechne m the death rates m late middle 
hfe and old age The rates m 1944 and 1945 were the lowest in years 
However, the recent improvement at the older ages was sufficient to 
wipe out only a fraction of the long-term mcrease m the death rates 
from the disease Consequently, at ages 65 to 74, the rate in 19 ' 
1945 among males was 34 per cent higher than m the prems^ 
years 1920-1922, and among females, it was 81 per cent higher than 

in 1920-1922 
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DEATH RATES PER 100,000 FROM DIABETES MELUTUS BY SEX AND AGE 
MetropoliUn Life Insurjnc® Compenij White Indiistne! PolfcijhoWers I91l“i945 
DtMH axTU math rates 

riRHWooo MALES FEMALES per wofloo 





384 


HERBERT H. MARKS 


in LONGEVITY OF DIABETICS 

* 

As indicated earlier, the best measure of the improvement in diab- 
etes IS the mortahty expenence among diabetic patients Data are 
available on the extensive expenence of the George F Baker Clinic 
m Boston up through 1938 Table 8 shows the huge reductions in the 
death rate of diabetic pabents at vanous ages, particularly since 
msuhn came mto use, and the correspondmgly large increases in the 
expectation of life of diabetics There has been a progressive increase 
m longevity nght through the msuhn penod, and it has been espe- 
aally large at the childhood ages. 


TABLE 8 

\ 

Death Rates per 1000 and Expectation of Life at SPEonED Ages Among Di* 
ABETic Patients in Successive Periods, 1897-1938 Experience of George 
F. Baker Clinic, Boston, Massachusetts 




Death Rates per 1000 



Expectation of Life 


Ago 

Naunyn 

Alien 

losulm Era 

Nonnyn 

AUen 

Era 

TnsuHzi Era 


1897- 

1914 

1914- 

1922 

1922- 

1926 

1926- 

1929 

1929- 

1938 

1897- 

1914 

1914- 

1922 

1922- 

1926 

1926- 

1929 

1929- 

1938 


824 0 

386 1 

61 4 

19 1 

8 1 

1 3 

2 6 

14 3 

31 7 

39 8 


623 0 

398 8 

84 0 

14 9 

9 2 

1 7 

2 8 

14 1 

29 3 

36 2 


614 0 

410 8 

89 4 

18 3 

12 6 

1 8 

3 2 

15 0 

26 4 

33 1 


585 6 

342 8 

77 4 


15 9 

2 1 

4 0 

15 9 

24 1 



359 8 

236 8 

74 8 

33 4 

13 9 

4 1 

6 3 

16 8 

22 7 



200 6 

152 1 

57 5 

28 5 


6 2 

8 8 

18 0 

21 3 

£ 

20 6 

17 4 

14 4 

11 8 

9 8 

40 

165 7 

115 1 

34 7 

23 8 

16 6 

7 7 

10 0 

17 2 

18 9 

45 

119 8 

87 1 

33 4 

26 3 

22 2 

8 5 

10 5 

14 8 

16 0 

SO 

96 1 

77 4 

45 3 

41 0 

30 6 

8 0 

9 5 

12 3 

13 2 

55 

97 1 

90 V 

64 2 

56 5 

46 4 

6 4 

8 2 

10 2 

11 2 

60 

88 8 

112 5 

85 2 

70 1 

66 6 

4 6 

6 6 

8 6 

9 3 


Figures of average duration of life smce onset m fatal cases, 
records of which are available up to May 15, 1946, show significantly 
large mcreases m practically every age group The median durahon 
of hfe in fatal cases reported smce January 1944 was fourteen years 
as compared with only ten years for patients dymg between 19S0 
and 1935 This mcrease m duration of hfe m fatal cases is not an 
exact measure of the mcrease m longevity of diabetics but is a satis- 
factory mdex of its trend 


SUMIVIARY 

1 Estimates for the Umted States of the prevalence of diabetes, the 
annual rate of onset of the disease, and chances of eventually hec^ 
ing diabebc are presented. Known diabetics are estimated to nuni er 
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about 700,000 in 1946, and the annual number of neiv cases is at 
least 55,000 It Is also estimated that 2 1 per cent of the moles and 
3 8 per cent of the females in our present population ivill eventually 
become diabetic. 

2. Fundamental considerations in the use and interpretation of 
mortality statistics on diabetes ore discussed. 

3 Statistics are presented on death rates from diabetes in various 
countries of the world, and on variations by state, racial group and 
size of the community for the United States It is found that the 
death rate in this country is the highest m the world, that within the 
country, the rates are highest in the north and lowest in the south and 
southwost, and that in most states, the rate in the white population 
is lower than in the non white population 

4 The long term trend of diabetes mortality in this country has 
been upward, even after allowance is made for the aging of the popu- 
lation The increase has been greatest among older women In the 
recent svar years, hou-cver, the trend was reiorsed The reasons for 
the long and short term variations in the trends are discussed 

5 The cITert of adsances in the treatment of diabetes is best 
measured by the mortality aspcricnco in a diabetic population Such 
nn aml>’sis, based upon the experience of tlic George F Baker CUnic. 
shosvs a reducUon in tl.c death rates among diabeUc palients^^ 

improvement has been specatcular for >oung diabetics since Insulin 
came into use jujuun 
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incentives to the treatrient of diabetes mellitus 

F D W Lurai^s, M D ° 

Tins aim of this presentation is to outline the influence of treatment 
on the course of diabetes In doing tills, selected examples rather 
tlian thorough reviews will bo used to indicate the facts which en 
courage the early and sustained control of this disease Differences 
of opinion exist and further information is needed on many of the 
aspects of diabetes which are but briefly assembled here 

niEATMENT OF EAItL^ DIABETES 
If treatment is to be started promptly there must be no improper 
temponzmg about the diagnosis All glycosuria or hyperglycemia is 
diabetes until proved otherwise The diagnosis of diabetes ought to 
be established within a few days after the first laboratory' or clinical 
information suggesting its presence Treatment ought to be started 
at once in the olmous case or after no more than a few days of 
appropriate study in the doubtful case 
The first oblcct of treatment is to bring about ns mucli improsc 
ment ns possible in the diabetes Remissions of diabetes can occur as 
shown b) recent reports ' = > * Notr that the w ord "remission” and 
not "cure" is used A remission means lint the diagnosis of diabetes 
lias Iiccn made and that the disease lias so improwl that without 
insulin treatment the blood sugar sla\-s at a normal le\el on a diet 
sufficient to maintain nonnal uclglit and strength Tlic majoritj of 
such patients will still liasi. an impaired glucose tolerance and inb- 
rtes vnll usiinllj become manifest during an infection Remissions 
must thus lie dislinguishixl from the normal slate m which the tolcr 
anee test is normal and earboh>-drate metabolism Is not grossi) 
disturlied b) infection In spite of these limitations the atlcmpt to 
maintain the greatest jimsiblc insulin rescrae and to retard llie 
progress of the disease appr. irs logical 

Tlio Incldmci of remission is llllle more llian a guess Joshn’ men 
tious fourteen cases of "possiliK arrested" diabetes in 1000 juvenile 
dialH-lies (1 I iser cent ) Inn •serii s of 317 palleiils Eiilens and Dolian 

t-n-m tbe S Cars Mnllrst Itr'iarrcJi ImUiiiK Itiilsmlls ef Iranrsl 

vAtrlJ I lllbr'i-lr'lll 

• ItrraSrf tassc' S nw Mrsllrsl n~-s,rti Iniraitr I nUmils nf remisl 
\ »ni 
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found rune or 1 7 per cent m whom remissions had occurred. These 
figures raise two quesfaons How much effort is bemg made to bnng 
about such impiovement? Could these figures be bettered if all early 
diabetics were treated more mtensively? Rermssions have occurred 
predormnantly m patients treated early m the disease To the nine 
cases of imcomphcated remission^ were added six cases of diabetes 
showmg marked improvement after recovery from infection and 
four cases of mild diabetes managed by dietary treatment alone This 
made a senes of mneteen cases m which marked improvement oc- 
curred Seventeen of these nineteen pabents were beated withm the 
first four months of the recogmbon of the disease The mechanism of 



this improvement in man is not xmderstood but m experimental diab- 
etes early beatment has resulted m anatomical recovery of the early 
lesions of the islets ® 

Juvenile Diabetes.— In the case of juvenile diabefacs, Jackson, Boyd 
and Smith^ and, more recently, Brush^ have emphasized the value o 
early care For example, Brush^ reported thirty-nme children beated 
early and mtensively Withm six weeks aU but four of them so un- 
proved that they required only 10 umts of msuhn or less In all hut 
one of his pabents the durabon of diabetes was less than four months 
when beatment was begun Brush notes the less favorable response 
when aggressive beatment is delayed and remarks, “The golden op- 
portunity for bnngmg about maximal funcbonal recovery may pr®' 
sent itself only once ” In children, it seems clear that some impro^®' 
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ment of diabetes is possible by appropnale treatment ^ vL 
iUustrates the type of response which has been des^bed This boy 
had been found to have diabetes a month before his admission m 
acidosis After the prompt control of his diabetes the msulln was not 
reduced at once but a slow gradual reduction was made over a 
penod of six weeks Althou^ he had several blood sugam in the 
fifties ho never had reactions When insulin was stopped his blo^ 
sugar remained normal on a diet adequate for his age. However, the 
sugar tolerance test was still diabehc. A few weeks after discharge 
he required 10 units of protamine insulin One vvould expect this 
from the tolerance test and from the knoivledge that he must meet 
the metabolic demands of growth This course of events would also be 
expected from our kmowledgo of the hereditary factor m diabebes 
There is a hereditary clement in diabetes, as Joslin and AVhito' have 
shown In 1942 Woodyalt and Spetz® demonstrated the phenomenon 
of anticipation in diabetes This means that the disease tends to 
appear at an earlier ago in each succeeding generation of the diabetic 
family This observahon has reccntl) been related to a simple anat- 
omical cliaractcrlsllc, namcl), tho gross pancrcaWo weight'' Tho 
wcl^t of the pancreas in diabetics of all ages has not been distinctly 
different from the normal Young diabetics, hosvevcr, differed strik- 
ingly from the normal Of nineteen adult diabetics less than 30 jTiars 
of age fifteen bad pancrcatle weights less than 60 gm , tho minimum 
normal weight according to Warren • Of thirteen nondinbebes only 
one had a pancreas weighing less than 60 gm In this age group 
79 per cent of diabetes and only 8 per cent of normals liad a small 
pancreas If this ratio is maintained In n larger scries of cases it ma> 
explain wh\ improsement is incvilabl) limited In Jmcnilc diabetics 
This does not mean that the possible benefits of treatment should bo 
neglected Doth the possibility of imprmcment and its limilnllous 
hnsa; been mentioned in order that the best care may be intclligentlv 
pursued. 

Dlalielea In Adults —In adults tt is likcaWse possible to sccuro im- 
provement In patients treated well from Uie first Among adults tlierc 
are some parllailarly capable of improsement Tlicy arc the obese 
dialjctlcs. Table 1 gises examples of tho success and failure to rccute 
remissions Imptos-emcnt Is relative]} frequent in nssodalion wath 
reduction in weight and It is occasionally cncoimtered wathoiit wclchl 
loss kiost olscsc adult dialictics can be benefited by w rigid reduction 
regardless of the duration o* their dlsbctrs. In oui series of nineteen 
cases' the duralitm of te-nlxsltm ranged from one month to ten jrars 
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When these patients were last seen ten remissions were maintained 
and nine had relapsed Only one relapse was unexplained The other 
eight were due to gross neglect of diet The obvious comment about 
the cases which failed to respond is that the onset of diabetes is dif- 
ficult to determine m adults and the disease may have been of longer 
durabon than the symptoms 


TABLE 1 

Results of Intensive Treatment of Diabetes Within Three Months 

OP Onset of Symptoms 


Patient 


Body Weight 
De\Tation 
from Average 
Normal, 
Per Cent 


Blood Glucose, 
Mg per 100 Ml 


Fasting 


1 Hr after 
Glucose 


Insulin, Units 
per Day 


Cooperative patients showing improi ement 


HH 

la 

+23 

287 

483 

85 


2a 

+28 

95 

153 

None 

MZ 

1 

+25 

221 

383 

30 

2 

-i-6 

94 

212 

None 

GT 

1 

+17 

228 

375 

10 


2 

-1 

103 

135 , 

None 

Cooperative patients not showing improvement 

PP 

1 

1 -2 

1 180 

252 1 

None 


2 

0 

— 

180b 

30 

PS 

1 

0 

232 

— 

19 


2 

+7 


173 

20 

IB 

1 

0 

194 

373 

23 

2 

-3 


397 

29 


a, 1 = Observation before treatment, 2= after treatment. 

b. Highest value after insulin and breakfast. 


A comment on the meanmg of obesity m diabetes may be made a 
this pomt In carefully conducted studies Newburgh® has descn e 
the diahebc sugar tolerance test of the obese He has observed a 
the glucose tolerance test may become normal after weight redu^on 
The experiments were so conducted that one can conclude that bo y 
mass of itself is m large part responsible foi* this effect Because o 
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this, and because these patients did not have hypergl>’cemia after 
weight reduction, Newburgh came to the conclusion that the)' did 
not have diabetes The dilBcuIty here is that one thinhs in terms of the 
blood sugar level m dealing with pafaenls and forgets to think in 
terms of an inherited or acquired pancreatic deficiency If obesity 
happens to make this deficiency manifest it causes a rerelation of 
dia^tcs and not a different typo of hyperglycemia 

In this connection the experiment shown in Table 2 may be men 
tioned A cat was made mildl) diabetic with pituitary extract It was 
possible to keep this animal free of glycosuria, with a normal blood 
sugar when its weiglit was normal MTien it gamed weight, it had a 
diabetic sugar tolerance curve Several such cycles were observed, 
and Table 2 shows two of tlie tolerance tests The initial weiglit was 
2.15 kg. and 4 7 kg was dcfinitolv overweight Tlie elevated blood 
sugars were obvious After six weeks on a low diet the cat lost weiglit 


TABLE 2 

CrrccTB OF Wiaairr nettuenoN ct a Cat wmi AIiu> PmuTAar Dummoi 


Blood Glucose Mg per 100 cc. 



Feilinc 

"" i 

2 Hr 

1 7 

2u7 

303 

35-1 

3 7 

97 

n7 

160 


and. the tolerance test was onl) a little above normal Tlic amount of 
w-ciglit lost IS comparable to a loss of 44 pounds b> a 200 pound 
patient Tlicsc results resemble those seen in obese patients In this 
animal biopsies of the pancreas had liecn taki n and damage of the 
islands of Langcrhaiis had bciai demonstrated before the tests Obesity 
was npparcnll) the addi-d burden whidi revealed the kaiovvai pan 
cTcatlc dcfldcnc) in terms of h)-p« rglyaremia 


TnKATSIF.Vr AND TUT INnDKvCE OF COV|PUc\TIONS 
One of the 1 irgest problims cinifronting tlie dfabctic whose* life iv 
prolonged vvalli insulin Is the ovoldanrs of the lati complievlionv of 
the disease 1 or some eondulons such as rvimills there is no sign that 
this on Ik- done Com'cming otli-r londitltrav thiai aic reports 
alTording some meoiiragement One must recall thi Icm- tinit rc- 
(piirrsl to learn the (fieri of anv form of tieatnuait oi tfirTl^,, 
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plications It IS just twenty-five years since the discovery of insulm 
and thniy or forty years may well be needed The fact that many well 
treated diabetics develop gangrene and that occasional ne^gent 
diabetics appear to escape trouble can be understood only by more 
prolonged observation At present only a few of the facts indicatmg 
that sustamed good control of the disease is beneficial can be men 
boned 

There are unpublished data to the effect that six out of seven diab- 
etic children who grew less than expected were under poor or only 
fair diabetic control The authors concluded that their study demon 
strated the importance of early and complete control of the disease in 
order to prevent retardation of growth and development. 

In his monograph on the pathology of diabetes Warren® states that 
pnor to 1930 he had never seen a case of diabetes that had lasted 
five years or more with the patient free from artenosclerosis, regard 
less of age. In 1938 he added that since 1930 he had found eleven 
such cases which failed to show artenosderosis In patients under 
50 Rabmowitch^® found that arteriosclerosis was present in some 
form m 85 per cent of cases m which treatment was by older methods 
This figure fell to 39 per cent m a later senes treated with high carbo- 
hydrate diets In a study of diabetics observed for ten years or 
longer, Naide^ studied the occurrence of artenosclerosis of the feet 
He found that 46 per cent of thirty-five patients who were poorly 
controlled had penpheral artenosclerosis This was compared to 
35 per cent with sclerosis m the fifty-four well controlled patients 
(blood sugars under 180 mg ), admittedly a small difference GoodoP" 
reported that of eighty-three patients with mtercapillary glomeruloscle- 
rosis, fifty had had no treatment for diabetes and ten had used insulm 
for less than a year. Of fifty-seven patients who had taken insulm, 
only twenty-three had glomerulosclerosis This means that 40 pei 
cent of the better treated patients had this comphcabon m contrast 
to 72 per cent of the poorly treated ones 

COMMENT AND SUMMARY 

These figures are casual selections from the vast literature on diab- 
etic comphcabons and still more time is required to appraise tneu 
significance. It is known that well treated patients may develop severe 
lesions of the heart or feet No smgle patient can be promised 
bon from these bad compamons of diabetes Nevertheless, twenty- ve 
years after the discovery of msulin, evidence is beginning to appw 
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that the degree of control has an effect on some of the late complica- 
tions as observed in groups of patients 
Children must not be made behavior problems because of diab- 
etes The aged should not he subjected to unnecessary msulin reac- 
tions Even so, exceptions to the best management should be made 
from necessity and not from indifference. Deviations from the highest 
standard of regulation should be made wisely but with reluctance 
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PREGNANCT COMPLICATING DIABETES OF MORE THAN 
TnVENTY YEARS’ DURATION 

PiuscnxA White, M D , F^ C J ° 


Because dinbctcs predisposes the pregnant wnman to preeclampsm 
and because it predisposes the patient to sascular disease, it is per 
linenl to ask the following quesHon Is prolonged duration of diab 
ctes consistent (1) with maternal surviial, (2) with maternal well 
being and (3) with fetal sunival? 

Tlio arpericnce of this clinic indicates tliat maternal survisal can 
be assured, that fetal suniinl approaches normal and tliat the 
incidence of prceclampsia can be lowered in tjpical diabetic preg 
nancies Tims among 322 consccuhve pregnancies in diabetic women 
studied in this Clinic between Januan 1936 and Noi ember 1946 there 
was one maternal death due to Infectious hepatitis ciglit weeks after 
deliior) Fetal mortalit) and the incidence of prceclampsia paralleled 
an abnormal pattern of the sex hormones of pregnancy Among seicntj 
pregiaoCTCs classillcd ns normal bj tlic Icsel of serum chononic 
gonadotropin and b> tlio unnarj ctcrclion of pregnandiol, the fetal 
siinhal was 97 per cent and the incidence of prceclampsia was 1 per 
cent Tlio sex hormonal pattern was abnormal and nncorrccted in 
sht) tw-o cases In tins group the fetal sunisal was 44 per cent 
(twcnl) sci-cii infants) and the Incidence of prceclampsia w-is 50 per 
cent In 190 cases tiu nbnoim il balance of the sex hormones w as cor 
rcctcil li> substitutional estrogen and progesterone tlicrap) Tlic 
incidence of prceclampsia fell to 5 per cent and the fetal sunis-al 
rose to 90 per cent 

Control of sascular disease in diabetes has not parnlklcil the 
control of pieeclampsia in diabcbc pregnancies Among 250 of oiir 
patients the onset of whose dialictcs occurred in childhood, it was 
found lint 70 psr csnl of the patients sursla-ing twents Mats of the 
disiasi and wlio were itndieil for il had ealdenee of urteriosekTosis 
a-i i>rr eeiil ind idinal Iiemorrliagss dO jv r cent had hsTwrlntsion 
ind "iS per saa.l bad nephritis Vntopsii' on >oung diabetics s| ks 
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1940 have shown intercapillary glomerulosclerosis in all and every 
autopsy performed at the George F Baker Clmic on diabetic patents 
smce 1940 has shown some evidence of arteriosclerosis 

Preedampsia is not unlike diabetes m youth m its histopathology, 
attackmg primarily the retma, the ladney glomerulus and the brain 
Certam suscephbdities to preeclampsia and certam sequelae of it 
must be evaluated m relation to the diabetic Thus it is known that 
the hypertensive patient is the one hable to preeclampsia and 25 per 
cent of preeclamptics have permanent vascular damage, that is to 
say, permanent hypertension It has been stated that if m preeclampsia, 
even of rruld form, hypertension or albummuna have lasted for a 
penod of several weeks, permanent postpartum hypertension or 
albummuna wdl probably ensue Dexter and Weiss have recom- 
mended that the pregnancy be termmated if toxemia persists for 
more than three weeks 

In order to answer the three questions postulated in paragraph one, 
aU diabetic patients whose onset of diabetes occurred m childhood 
and whose pregnancies were studied by us after twenty years’ dura- 
tion of the disease have been analysed for fetal wastage and maternal 
morbidity. Of the fourteen patients so classified, all mothers survived 
These fourteen patients had twenty-four pregnancies, thirteen with- 
out sex hormone treatment and eleven with sex hormone treatment 
The thirteen pregnancies treated without sex hormones resulted m 
eleven miscamages, one stillbirth and only one hve birth The eleven 
pregnancies treated with sex hormones resulted m seven hving infants, 
one stillbirth, two neonatal deaths and one infancy death, or a 63 per 
cent fetal survival If the three twenty-five-year duration cases are 
excluded, m eight of the twenty-year duration cases there were sir 
hvmg children or a total fetal survival of 75 per cent 

Preeclampsia comphcated the pregnancies m three of the ei^ 
twenty-year-duration cases In one patient (Case 5110) ceren 
manifestations of alarmmg proportions arose In the two otneis 
(Cases 2975 and 1469) the toxemia was moderately severe All nave 
permanent hypertension and two albummuna Vascular disease^^ 
present m these three preeclampbcs m the pre-pregnancy state, 
the first patient (Case 5110) had calcified pelvic vessels, the secon 
(Case 2975) had calcified bbial artenes and retinal sclerosis an 
third (Case 1469) had retmal hemorrhages, exudates and re 
sclerosis Two other patients who did not develop toxemia ha 
cular disease In one of these patients an mterutenne feta 
occurred, the other had a normal uncomphcated pregnancy t 
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3976 and 11322 respectively) Thus, m this group of patients in whom 
the durabon of diabetes was long, only one of five pabents with vas 
cular disease had a completely normal pregnancy 

The course of pregnancy after twenty-five years of diabetes was 
more comphcated than before and the fetal survival rate low Thus, 
among the three pabents whose diabetes exceeded twenty-five years, 
two had preeclampsia m spite of the most modern beatment available 
and only one of the three infants survived. At the present wnting all 
of these pabents have albuimnuna and two have hypertension Their 
cases are here discussed m detail 

W C C ( Case 2589 ) had onset of diabetes m November 1920 at 
the age of 9 years She was treated with undemutnbon until June 
1923 when msuhn therapy was started Her development was dys- 
harmomous Axillary hair preceded pubic hair Her first menstruation 
occurred at the a^e of 17 years Her penods were irregular and 
averaged three a year At the age of 17 m 1927 she had diabetic coma. 
Her blood sugar level rose to 480 mg and the carbon dioxide com 
binmg power m the blood fell to 8 volumes per cent In 1930 at the 
age of 20 her weight rose to 130 pounds In 1937 she was admitted 
to the New England Deaconess Hospital for dental exbacbon The 
same year she had a large abscess of the scalp 

The pabent’s first pregnancy occurred m 1938 at the age of 28 Her 
pre-pregnancy weight was 108 pounds At dehvery m the thuty-eighth 
week her weight had risen to 133 pounds, or a total gam of 25 pounds 
Her maximum albumin excrebon was 180 mg and the maxunum blood 
pressure 170 systohc and 100 diastohc She had moderate ankle edema. 
Subsbtubonal esbogen and progesterone therapy was maugurated 
m the thirty-sixth week of pregnancy The serum prolan had nsen 
from 200 rat umts per 100 cc of serum m the twenty-eighth week to 
500 rat umts m the thirty-first week It dropped to 200 rat units per 
100 cc of serum m the thirty-seventh week, one week after the 
maugurabon of beatment and rose to 1000 m fhe thirty-eighth week. 
The pabent received ascendmg doses of progynon B and proluton, 
from 150,000 I U of progynon B to 450,000 mbamuscularly daily an 
proluton from 10 to 30 mg daily She was dehvered by cesarean sec- 
bon of a male infant weij^g 7 pounds, 9 ounces 

The infant’s color was good He cned instantly and the 
was normal The small fontanelle was closed and his skull was 
The lungs were normal and tliere was no heart murmur The > 
kidney and spleen were not palpable The mouth and throat w 
uormal Syndactyha of the second, third and fourth fegers 
hand was present with malformabon of the three fingers 
finger had a shght conbacture The baby’s blood sugar was 
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at birth, 80 mg in four hours, 60 mg m eight hours and 70 mg in 
twelve hours He received no glucose and remained m a Hess bed 
with continuous oxygen for forty-cight hours 

In 1940 this pabent was found to have retmal sclerosis and a few 
(two to three) minute hemorrhages m each fundus and blurred edges 
of tlie left opbe disL In 1941 tlie sclerosis was described bj Dr 
William P Bcetham as "slight to moderate” and the hemorrhages as 
"a few deep hemorrhages in each rehna " There was no exudate We 
did not sec her again unbl 1944 when she was 33 years of age and 
her diabetes was of bventy four years duration The bbial arteries 
showed 2 plus calcification The fundus appeared the same witli some 
areas of waxy exudate Her chief complaint was convulsive seizures 
Lumbar puncture shmved normal dynamics and serology Her total 
protein was normal, 22.5 mg per 100 cc and the colloidal gold curse 
was normal, 543±rt:0000 Her blood pressure was 130 systolic and 
80 diastolic. The albumin was negligible, 20 mg The conanlsions 
were unrelated to hypoglycemia During an attach of aphasia and 
twitching which occurred at the Deaconess Hospital the blood sugar 
was found to be 230 mg An air scntriculogram was negathc. An 
dcclrocnccphnlogram was normal 


A diagnosi^s-is made of cnccplnlopathy prob.iblv with cerebrotas 
cunr spssm. Tlie patient was treated wdtli phenobarbital with little im- 
prosemcnl She dcs eloped cheilosis and a magenta tongue and was 
^ 1(11 parenteral Mtamin B In January 1945 at the ago of 34 and in 
(he twenty fifth rear of dial.ctes she reported tliat she was pregnant 
The scrum showed a positive test for pregnancy 1(1.0 neurosurgical 
convullant tliougllt the cvrcbral complication was not a contraindiea 
lion for juegnanev An x ray of the pelvis showed calcified pelvic 
arteries Tlic patiimt was most amdous to continue U.is pregnanes 
Her avitaminosis continued md she received substitutional homonal 
llicrapy m the form of daily intramuscular injections of stilbestrol 
ami prohPon iKpnning with 5 mg of each and nt each four week 
pvrimi an nddil.onal a mg. of racli was added until she received a 
ma^nm of (0 m^ of rich dailv Tlic chorionic gonadotropin rose 
to 200 mnlv p<-r 100 cc of s.mm in the twantv third, tvvcniv fotirti. 
thirlv third and thirty f.tlh week of pregmanev All otlu-r ™hirs "far 
the twiaitiUli '''< >• «<-rv norm d lie, vv.fght row from th, prr 
prenunva had of 100 isounds to 113 jKuuids a gain of 24 .wunds 
Sli, ha<i no hviuit.aishm nr alhnniliuina She had marked edema 
Her In-mlln incr. aw d bom the level of Cj units In die carK natl u! 
pr.-guu.cv to 01 uullv at I.rm The fetal hr art was evtnumUnaifly 
lotu! t>f » inalr Infunt In tin lhlrt\ uccV of 

pn c:innr\ 

Ihr* chiUl w tin(J jrmafnT*<J {htmArK 


Tlir cjjnoitt vav 
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mireheved by oxygen No murmur was heard at birth but one could 
be demonstrated on the fifth day The infant survived in contmuoui 
oxygen for twenty-one days The autopsy confirmed the diagnosis of 
congemtal heart, classified as complete transposition of the arterial 
trunks, patent foramen ovale and patent ductus arteriosus Since 
dehvery the patient has been miserable, has had moderate albu 
tnmuna, 100 mg per day, with a maximum blood pressure of 140 
systohc and 80 diastohc 

M G C (Case No. 1949) had onset of diabetes in May 1920 at the 
age of 6 years She was treated with undemutntion until January 
1923 when msuhn therapy was maugurated She grew nonnally in 
stature but her development was retarded The onset of catamenia 
occurred at the age of 18 m 1932 m the twelfth year of diabetes Her 
periods were irregular vtnth long episodes of amenorrhea She had 
hypertrichosis and trunk obesity The girl progressed well m school, 
graduated from a secretanal school m 1934 and obtamed employ- 
ment as a pnvate secretary In 1938 she had a carbuncle, which was 
mcised and dramed An eye examination at that time showed hemor 
rhages m the right and the left fundus No albummuna or hyper- 
tension was present. In 1938 at the age of 24 and m the eighteenth 
year of diabetes she was foimd to have venous thrombosis of the left 
retma In 1939 the artenes were graded as 3 She had edema, macular 
hemorrhages and new tissue on die disk margms X-rays of her legs 
for calcified arteries were negative in 1929 and 1938 In 1943 cal- 
cified artenes were demonstrated Calcinosis was observed in 1929 

In 1941 the patient mamed and between 1941 and 1945 had fiw 
spontaneous abortions. In 1945 her eyes were found to have improves 
Her pelvic vessels were not calcified The blood pressure was normal, 
100 systohc and 70 diastoh'c. There was no albummuna She became 
pregnant m August of that year and was considered a good risk ior 
the pregnancy In November, the third month of her pregnancy, 
benzestrol and proluton were started She was given a sdieduk o 
ascending doses of 5 mg of each up to the twentieth week, wth an 
additional 5 mg of each every four-week period. The mjechons w^ 
intramuscular and given daily. Her pre-pregnancy weight ^ 
pounds and her weight at dehvery 172 pounds, a total gam or 
pounds She gamed rapidly the first month of pregnancy, but 
weight was controlled without difficulty later Her requiremen 
msuhn m the early part of pregnancy was 36 umts and rose to ^ 
units at term The chonomc gonadotropm level v?as abnorm 
follows 200 units or above after the twenty-fifth week except m^^^ 
twenty-ei^th and twenty-nmth week of pregnancy The 
excretion was normal throughout pregnancy, rismg to hom 
160 mg after the twenty-eighth week In the sixth monm or p 
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hiecnancy compucattnc diabetes 40^ 

The patient was hos- 

albuminuna and hypertensirm P''^‘“cy because of Increasing 
gressive toxemia t^taent, pnf 

albumin and maximum^ of excrehon of 250 mg. of 

diastolic In the thirtTsiT* “d 100 

cesarean section of a^femalo infnnf^ P''cgnancy she was dehvered by 
n>e infant did not S^eU^rb^'f ® = ounces 

propessiic atelectasis She sumv/vl i,’ ^Isodes of cyanosis and 
of dcaUi w-as atelectasis The autonsv chnical cause 

'fPt™. defect, marked atelectasfa „ intrrn entricular 

slight hematopoiesis of the ery^opoiesis of the hver, 

iniphy of the islets of hyperplasia and hyp^I 

Albuminuria and h>pertci^on ^rs1?.li“?®“^°° of the brain 

motional problem u^sofaS by^^^„«‘“ P^do"‘^ 

diabetic mother ^ adoption of an infant of another 

LWW (Case No u a 

fa?? '«uucd underSion "S® °f 7 

^Im treatment sm inaugurate?^H??K*““l’l' 1®22 uhen 
diabetic routine was good She Kori ii. adherence to her prescribed 

b f’^dotcent Shc?'^! ofTelig 

but matured ate The C„t mensSiaton complications 

and for a u bile until her mami^ ]oi?-‘?^cd die ago of 17 
and scant), wtli long encodes of “ 193a her periods iscre farem.? 
24 and after fifteen s 1936 at thraS 

pregnanes in England TIiis r,™ ' patient had an unsiire,r,^r i 
fetal deafa in the sesenth momlPsi^b??™'!!? “ ^otmutcrinc 
controlled d.u.ng U.is pregnanea diabetes svasWell 

scars of dlal>ctra?d ’'m age of 26 after seventeen 
failure of her first Prcpnnc) 193S Because of the 

ss eight ss-as nsils controlled fa thrsi^L? °h«rsed doscl) 11? 
s^eighcd ^ pounds and fa the tlnrt^s??, °f Pregnancy sh? 
ssxiglictl ItJj pounds a total gain of ".'“I' dchscry ihc 

-nent rose sllph.ls from 78 rm? dafa of'??,’ -^ulre! 
7inc and crsstnlliuc insulin in the tssHfib , Protamine 

r.gl,th sseek and 9S units in U.rias, ^4 in U.e issc?,! 

sitmirpnt albumumria Shells More did she shms 

rose from her normil of 100 ss-MnIfa h'ood nresmr- 

md 60 diaslohe Qusnl.fafae chonon.c tLZIT'‘V° s>sIoI,c 
ss-err detennini'sl rsTr> Isso ssceks fa |K~ n . "T’" *erum Icscis 
nanm the Icscl rose to Try, *?'> "eck of n?; 

^sl.Vr almonnd Tl.t, h-sel rersi„„7;, f S'nmi svhlch sse 

it to 1>7 rat units rud irmsfanl Ih^e "I- "hoi 

’mlil the Ourt) „^,l 
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week In the thirty-first week estradiol benzoate and progesterone 
therapy was started This patient was the third pregnant diabetic m 
our series to be so treated She received 300,000 I U of progynon B 
and 20 mg of prolutoa daily from the thirty-first to the thirfy-seventli 
week of pregnancy During this penod she was at bed rest She devel 
oped severe anemia Her red count fell to 2,500,000 and the hemo- 
globin to 58 per cent. She had many uterme contractions The serum 
chononic gonadotropm fell to 200 rat umts per 100 cc in the thirf}' 
third and thirty-fourth weeks, but rose to 333 m the thirty-fifth week 
Although the level fell to 100 in the thirty-sixth and thirty-seventli 
weeks, cesarean section was elected in the thirty-seventh week and 
she was dehvered of a male infant weighmg 6 pounds, 15 ounces 

The immediate and' postnatal and infancy behavior of this child 
was completely normal The capillary blood sugar of the infant at 
buth was 30 mg He received 50 cc of 5 per cent glucose intramuscu 
larly In three hours the blood sugar rose to 100 mg in six hours to 
90 mg , m mne hours it was 80 mg and in twelve hours 80 ing The 
mother had received msuhn one hour before delivery Her own blood 
sugar was 200 mg at the tune 

At the present wntmg, with a planned dehvery, the last dose of 
msuhn is admimstered twenty-four hours before dehvery and glucose 
is administered to the mother preoperatively or during the dehvery 


The infant usually receives no glucose This infant showed no apnea, 
cyanosis or atelectasis There were some shght fibrillary twitchmgs 
He did weU with breast miUc and was discharged on a formula or 


Karo and milk The patient did not lactate 
This woman’s third pregnancy terminated successfully m 1940 af 
the age of 28 after nineteen years of diabetes The course of th^ 
pregnancy was not as uneventful as the precedmg one The patients 
weight rose from 121 pounds m the tenth week to 152 in the thu^ 
seventh, a maximum gam of 10 pounds m the last four weeks The 
blood pressure rose to 160 systohc and 90 diastohc just before deliver 
She had edema and hydrammos The albumin did not nse si^ 
candy The msuhn dosage was nearly constant, varying from <0 o 
80 umts daily The excretion of piegnandiol was low from ^ 
eighteenth to the twenty-third week, nsmg from 2 to 14 mg ^ ® 
twenty-second week of pregnancy The serum prolan rose to 
candy abnormal levels of 200 rat units m the twenty-nmth week, 
m the thirty-fourth week and to 1000 m the thirty-sixth 
bestrdl and pranone were prescnbed orally in daily doses of 30 
10 mg', respectively, m the sixteenth week of pregnancy m 
twenty-eighdi week 5 mg of estradiol as progynon B and 10 
proluton were admimstered daily mtramuscularly This dosage \ 
increased to 10 and 40 mg of each daily In the thirty-seventh wee 
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pregnancj tlie patient uas delivered of a female infant weighmg 
7 iwunds, 15 ounces The infant had cyanosis and grade II atelectasis 
for twenty four hours, but improved in constant OTjgcn and with 
frequent mechanical stimulation to er> The blood sugars were com 
plotel} normal for a newborn infant, namely, 70 mg. at buth, 47 mg 
in six hours, 78 mg in nine hours and 70 mg m twelve hours 


From 1940 to 1945 the patient led an active life which included 
tennis, deer and fov hunting She complained once of a feeling of 
constriction and pain in the chest vvldle deer hunbng and again 
when she heard that the ship on which her husband was serving as 
an officer had been hit. In 1944 she dev'cloped tovac (tobacco) amblj- 
opia For years she had smohed more than forty cigarettes dailj She 
slopped smoking immediately She had a difficult adjustment to tlie 
omission of tobacco but benefited b> psychiatric care 
Tlio patients fourth pregnancy terminated successfully in October 
1940 at the age of 34 and after twenty five years of diabetes This 
successful termination was not without event, however In the twelfth 
week of pregnane) her vascular status was carefully studied The 
electrocardiogram was normal Her blood pressure was 120 sy-stolic 
and SO diastolic The unne contained no albumin The phenolphthaloin 
cvertbon was S5 per cent An x ray of the heart showed sliglit increase 
in si7c but not up to tlie 50 per cent of tlie transverse diameter of the 
chiAl The pelvic and tiblil blood vessels were not calcified Tlie toxic 
amblyopia was rclimed /Vrtcriovenous nicking was observed but her 
age was now 31 She had a few rcbnal hemorrhages Her capillarv 
fragllitv was Incrcas^ She appeared an excellent risk for pregnanev 
At the lime her weight was 133 pounds 8 more tlian the corrcsimndinc 
period in lilt second and 12 pounds more than in her tliird pregnanev 
III r insulin lequiremeiit was approvunnttlv the same. Tins rose grid 
u-illy to 101 units In the thirty fifth week of pregnanev By the 
twenti.th week litr weight had risen 11 pounds anotlier 10 bv the 
iw.ntv fourth wroU 1 by the twenty., igluh week and 12 poiini by 
tilt lliirlv fifth weik Tilt diorionlc gomdotropin rose to 500 rat units 
,,(T 100 ct of serum in the thirty scwiid week of pregnmev Tlie 
pupniuhol evetion wvs low, 30 mg. in Hit twcnlv.eighth 41 in 
til, Ihirtv S.imiid in III the thirty tliird It rm, to normal 60 In the 
Ihiilv fomth vsnk rdrmi dcvrlopcil in the thirtv second wuk and 
nl this lime the hlmhl pressnir rose to ISO syjtohc/IOO divstolic WiOi 
a wuMv nuclintiiif ,Ialb I.Ioo<I pressure the patient could tell when 
tlir to n^Kno 1(^0 


In Die Ihirtv tlnid wrsk the piiinit lud severe consir.ctin-i in the 
chest innslrral. p no in Dir pi.s,„,hi,ni mdiiling dmni |l,e left 
l„ the hind live ,.u!. cjiiuHh i twmrriil, avoe(i(,..J 
swe.iiiic and fi it 31i-^ were leh.A.d In r „„ gnli, of nilroKivrrrin 
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^ the thirty-fifth week of pregnancy her edema increased, her a] 
Dunun rose to 510 mg She became elated and hilanous in proporbon 
to her nsmg blood pressure On October 30 the urinary output, though 
adequate, began to fall The blood pressure rose to 230 systohc aud 
120 diastohc, the albumm increased 100 per cent m twenty-four hours 
and an emergency cesarean secbon was perfonned. She was dehvered 
of a male mfaut weighing 6 pounds, 2 ounces, who recovered wthu 
twenty-four hours from a mdd grade I atelectasis. The physical exam 
mation of the child was completely normal, except for a hny nodule 
on the ngbt ear and a small hemangioma of the thigh. 

The patient had received ascendmg doses of stdbestrol and pro- 
luton as follows From the twelfth to the sixteenth week of pregnancy 
she had received 5 mg of each daily, mtramuscularly, from de six 
teenth to the twentieth week, 10 mg of each mtramuscularly, daily; 
from the twentieth to the twenty-fourth, 15 mg. of each intramuscu 
larly, daily; from the twenty-fourth to tlie twenty-eighth week, 20 mg 
of stilbesfrol and 30 mg of proluton daily, from tlie twenty-eighth to 
the thirty-second week, 30 mg of each daily, from the thirty-second 
week to dehvery, 60 mg of stdbestrol and 100 mg of proluton as daily 
mtramuscular mjections 

In each pregnancy salt had been restncted, the protem had been 
2 gm. per Wogram of body weight and the patient dunng all of these 
pregnancies had received one gram of Armour’s tliyroid exlracL No 
anemia developed in the third or the fourth pregnancy 

The patient complained of angma immediately before and once 
dunng the cesarean section On the third postoperative day at the 
time of an after-pam and angered by restriction of medicabon, she 
had another attack of angina Her postoperative recovery has b^ 
uneventful smce that time Her blood pressure has vaned from 


190 systohc and 100 diastohc. 

After seventeen and nmeteen yeais of diabetes, this patients preg- 
nancies were without undue nsk to her or her infant The pregna^ 
which occurred m the seventeeth year of diabetes was uncom^catw 
That which occurred m the mneteenth year was comphcated la ^ 
After twenty-five years of diabetes in spite of the most modem care 
known for these cases, this patient’s life was in danger Her 
developed earhei and preapitated angina, presumably due to 
coronary msufficiency secondary to long durabon diabetes Each preg^ 
nancy was more comphcated and hazardous than the preceding o 


had been. 


CONCLUSIONS 

From our present data we beheve that between twenty and 
five years’ durabon of diabetes, maternal survival, fetal survival ^ 
maternal morbidity parallel the degree of pre-pregnancy vascular 
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ease, that after hventy-five years of diabetes the fetal survival is 
hazardous, the maternal morbidity probable and the maternal survival 
a gamble. At the present time we are 'influenced to advise against 
pregnancy in diabetic women over thirty years of age whose diabetes 
is of twenty -five years’ duration. 



SOME CONSroERATIONS OF ACUTE COMPLICATIONS OF 
DUBETTES 

Gawteld G Doncak, M D , FjV CP* and 
W iLUAM M S Ling, M D "f 

To tide n diabetic pahent over an acute complication vatli a min 
iinum of nsb demands an understandmg of metabolic alterations 
uliicli ma\ dcielop until great rapiditj and winch may threaten life 
It is not enough to be familiar wdtli the treatment of imcomplfcnted 
dialictcs because it is a rare dinbebe patient who does not sooner or 
later present his phi'sician wnth the problems that surround an acute 
complication It is of utmost ipiportancc, tlicrefore, tliat students of 
medicine obsene ns frequently ns possible the management of the 
sarioiis complications of diabetes It is important to be acquainted 
with the effects whicli complications exert on the diabetes and by 
anticipating them spare the pnbent needless risk 
Tilt coinphcntioiis of diabetes may lie grouped m order of their 
frcqiionty ns follows acute infections, dcgcncmtisc disorders, surgical 
roiiditlons intlaliollc disorders-nobibly obesity and ketosis, and preg 
nancy It is our purpose in this clinic to consider some aspects of the 
irntmtiits for diibetes during acute infections and surgical compli- 
cations Tliesc complications, by \artuc of toxemia increased total 
ini talmllsin and other, unknowai factors, increase remarkably the need 
for insulin For exnmplt, one diabetic patient not needing insulin 
ordinarily, respiiied a peak dosage of OGO units in one twenty four 
limir period during an attack of pyt loncpliritis Siidi a great increase 
is iimisiial but one cannot predict In advance how much insulin a 
patiimt will need to maintain control of the diaWtes during atailc 
compile itions Tlie nmoniil of imnlin given is steadily increased while 
gUvaivitna and liypirgUeemia )Masist Unless special coiisldcratiou 
is giviai to the distribution nf the insului and iioiinshinml, gnat 
tliii tinlion of the conta iilratlon of sugar In the filood is almost c-ertaio 
lor lilt past fointrsn vian vvi have tinployi-d, at the I’s imsv Is ania 
null Jtlliisoii llospilalv a plan of disuhiig the dirt and insulin Into 
four or sis csyiinl amounts and spacing thraii cquidiitanl in the twiaitv 
four lioiiis during tin course of acute romplicalions Tills plm vs-jtli 

‘Qlnlcat rrufnser of MoSInra-, JHI,Ts-n Moh j 1 CoIJ-tr and Dlrrrtor'^i 
Divdirtd IVnni'Nirb b 

f fl'-tUrnl itj llf-rplul. njtsrWp'Oi. 

4tr 
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the use of crystalline insulin only, has greatly increased the sunplraty 
of the treatment and it has reduced remarlcably the mortality rate. 
This plan of therapy has been adopted for use in the United States 
Anny hospitals as outlined in the War Department Technical Bulletin 
No 168 (issued June, 1945) drawn up by the senior author. For 
further emphasis on this method the programs employed in several 
illustrative cases are presented below 
The aim is to provide adequate nourishment and yet maintain 
control of the diabetes, i e , to keep the blood sugar nearly normal, 
and by so domg there will be very httle glycosuria and h^e if any 
acetonuna To accomphsh this aim is to improve the prognosis to a 
remarkable degree. Uncontrolled diabetes during acute comphcations 
is a menace of great proportions 
The treatment of any diabetic patient sufFermg from acute cowph- 
cations IS highly mdividuahzed Hence it is difficult to make gener 
ahties apphcable. It is hoped by presentmg a few sahent features of 
several cases that our general plan of therapy wdl be made dear We 
believe that the amounts of protem allowed for our patients in the 
past have been too small A wide expenence with diets containing 
large amounts of protem in the treatment of soldiers suffering from 
hepatitis and battle wotmds has left a deep impression of their value 
and of the lack of harmful effects As a result it is rare now-for the 
past year— that we give less than 100 gm of protem daily m the rou 
tme treatment of an adult diabebc patient In fact, considerably more 
than this amount is commonly employed Another pnnciple we he- 
heve IS of great importance, namely that undemutntion should be 
avoided dunng acute illnesses— infechons, mjunes and surgical opera 
tions 

CASE I. MILD DIABETES AND AN ACUTE FEBRILE ILLNESS 

The typically illustrative patient havmg mild diabetes is midde- 
aged and overweight He seeks treatment because of an acute feb e 
illness compbcatmg the diabetes The fastmg blood sugar 
bon pnor to the acute comphcation was normal It is now eleva 
and glycosuria is present The treatment prescnbed for the con 
of the diabetes during the acute phase of the comphcafaon may 
summanzed as follows 

Diet; Protein-1 5 gm per kilogram of the normal body wei^t 

Carbohydrate-^^ gm per kilogram of the normal 
Toted Calories— 2S gm per kilogram of actual body weight 
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Fat supplies the calories not accounted for by the protein and carbo- 
hjdratc The diet for a male, aged 48 years, whose normal average 
weight is SO Ig but who actually weighs 100 kg. (220 pounds) and 
is 177 cm. (5 feet, 11 Inches) m height, would be protein 120 gm , 
carboh}drnte 280 gm and fat 100 gm (total calories 2500) 

The diet Is provided m hquid or soft form depending upon the 
nature and severitj of the illness In prescribmg the diet the nihiimura 
amount of fluids the patient should take is stated. It is helpful for 
the dietitian to has e this information The above diet can be provided 
in ns little as 1500 cc. or as much more as is desirable. 

For the severely 111 patient the diet, given in liquid form, is divided 
into six equal portions, one of which is given every four hours (see 
illustrtUvc diet outlined in Table 3) With improvement in the pa- 
tients condition the diet is given in soft and liquid form and in four 
equal portions, one every six hours Fmally, with the restoration of a 
desire for food and iidtli com-alesccnce well on its way, the diet is 
dis-ided into tlirce meals and a bedtime nourishment 
Insulin -All diabetic paUents require insulin during acute febrile 
disturbances The amount needed wall vary gready-from 6 or 12 
units every four hours to sex oral limes tlicso amounts For the illus- 
IraUse patient under discussion it Is safe to begin \Hlh sLx units of 
crystalline insulin before cacli nourishment Urine fracUons axe col 
Icctcd for four or sLx hour periods according to whether the meals 
arc taken e\ ay six or four hours respectively, and are tested for sugar 
and acetone Itnpld lnacases-4 to 12 units-arc safely made in each 
dose of insulin unUl the glycosuria is controlled at which Umc mmlest 
reductions are made in anticipation of the reduction in the need for 
insulin Utat accompanies (a) llio control of the diabetes and (b) the 
correction of the acute complication if this end has been readied Tire 
increases in the doses of insulin arc grcalcr while large amounts of 
acetone appear in the urine Also, the obese patient tends to be espe- 
cially resistant to insulin Hence there need lie no fear of Incrcasmg 
rapidly the nmminls of insulin iistnc the degree of glycosuria as a 
guide 

With convalescence well cstahlishcd the dirt is changed to tint 
which will gradually reduce tlir paliait'i walglit. c g. jirolvin i 25 gm 
and carlKjhvahate 2 gm per kilogram of the nonnal liody wciglit, w ith 
sumririit fat to mate tlie total cwlorles 20 jxr kilogram of tl^ actual 
l«dy WTidil Tlic Imullu Is jtcadilv tidured and Cnallj omitted as 
the oboe patient deo not nresl insulin escept when acute cemnhea 
lions prevsil 
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Specific therapy directed at correcting the acute comphcabom 
should receive careful consideraPon throughout the course of the il] 
ness We refer to sulfonamides, pemcilhn, streptomycin and other 
remedies for which there is a field of usefulness m treating the diab- 
etic as well as the nondiabetic patient 

CASE II. SEVERE DIABETES COMPLICATED BY AN ACUTE 
FEBRILE ILLNESS 

To illustrate the treatment for the patient with severe diabetes 
havmg an acute febrile comphcabon we select a female aged 17 years, 
165 cm (5 feet, 6 mches) m height, and weighing 55 kg (121 pounds) 
(normal weight 59 kg ), receiving 80 units of protamme zinc insulin 
and 16 umts of crystalhne msuhn each mormng and a daily diet of 
protem 100 gm , carbohydrate 225 gm , and fat 112 gm (2400 
calories ) 

Diet.— The diet m such an mstance is shown as follows protein 
2 gm and carbohydrate 4 gm per lologram of normal body weight, 
vuth total calones adequate to prevent undemutntion during the 
penod of acute infection, namely 35 calones per kilogram of actual 
body weight Hence the diet would be protein 118 gm , carbohydrate 
236 gm and fat 56 gm ( 1925 calories ) The diet may be liquid, soft, 
or regular and given at four or sue hour intervals as in the case of 
the mild diabetic 

Insulin.— There are different plans of insulin admmistration but 
the one that has been most easily mampulated and has yielded best 
results m our hands is (a) the complete withdrawal of protamine 
zme msuhn and the use of only crystalhne msuhn and (h) the sub- 
stitution of the same total number of umts formerly taken, m this 
case 96 umts, as the basic amount but given m multiple doses, le^ 
16 umts of crystalhne msuhn every four hours m the severe cases an 
24 umts every six horus in the milder or moderating acute infechons 
This IS considered the basic dose Increases are made as m Case 
When the peak is reached and the diabetes is controlled, reductions 
in the msuhn are usually imperative if hypoglycemic reactions are 
be avoided The rate of reduction goes hand m hand with 
from the acute infection until the basic dose is approached i 
recovery the foimer diet and msuhn are resumed Shghtly more msu m 
will probably be needed until normal physical habits are restore 
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CASE III JIODERATELY SEVERE DIABETES AND A SURGICAL 
COMPLICATION 

This patient is a male, aged 22 years, 175 cm 5 feet, 10 inches) in 
height, wei^mg 63 hg. (150 pounds) (normal wight 70 kg or 154 
pounds), and reccivmg 54 umts of protamine zinc insulin and 12 units 
of crystalline insulin each morning. Hts diet is protein 115 gm , car- 
bohydrate 275 gnu, and fat 161 gm. (3000 calories) 

This pabent is admitted for an elective operation— a herniorrhaphy 
His fasbng blood sugar is satisfactory and traces of sugar aro found 
only in the 4 p M to 9 p si. fracBon of mine. 

The diet is changed on admission to the hospital to 

Protein— 1 5 grru per kilogram of the normal body weight 

Carbohydrate — gm per kilogram of tho normal body weight 

Calorics — 30 gm per kilogram of actual body wei^t 
By applying these quotas the diet becomes protein 105 gm , carbo- 
h)drato 245 gm and fat 77 gm. (total calories 2100) A moderate 
reduction of tho insulin is made to 44 units of protamine zinc and 
8 units of cr)-stallino insulin, although the inacUnty Incident to hos- 
pitalization ncuhnlizcs in part tho effect whicli the reduebon in diet 
would bo ciiicctcd to ezert 

On the da) of operation one quarter of his diet Is given in liquid 
form at 4 A.M-thc operaUon being scheduled for six hours later 
(10 A M ) Twelio units of insulin, approxunalcly one quarter of his 
former total dose, is gisen prior to the 4 a m nourishment It may be 
«Tso to prevent the remote possibUit) of a Iq-pogl) ccmic reaction 
during the operation by giving intravenously 250 ca of a 10 per cent 
solution of glucose in normal saline solution witliout insulin immedl 
ntcl) before operation Tills measure is usuall) unnecessary 
Postoperatiso orders include the following 

12 Noon-riuids, Saiinc and Carbohydrate One liter (1000 cc.) of 
a 5 per cent solution of glucose in normal lallno to be given intra 
scnousl) slow 1) -8 cc. per minute. Insvbn Cr>stnllino insulin, 24 units 
sulxnilancousl) Tests Frnctioml urines (12 Noon to 4 pm. 4 rxt 
to 8 PAi 8 PAt to Midnight, MIdnIglit to 4 a \i , 4 Aj.t to 8 am 
Sam to 12 Noon) to be tested for sugar and acetone ImmedtatcK 
upon the completion of cadi fraction Plasma sugar determinations at 
5 Pj't and 11 r si 

0 r^^ rluUis, Carhohudratr If patient cannot talc nourishment by 
moutli one liter of n 5 jier cent solution of glucose In distilled watir 
(s gis-cn intrivmonsl) Inoilm crvstilhrie 21 units, is civm snlteu 
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As soon as liqmd nounshments are tolerated by mouth the fonper 
diet (protein 105 gm , carbohydrate 245 gm and fat 77 gm -total 
2100 calones) is provided in hquid form For the first day this diet 
IS divided into six equal feedings, one being given every four hours 
with the insuhn (crystalline) also divided mto six equal amounts, one 
dose precedmg eaci nourishment Mmor adjustments m the insulm 
dosage are dictated by the presence or absence of glycosuna ui the 
four hour collections Frequently, when the early postoperative phase 
IS completely uneventful, the meals and insuhn may be given at sn 
hour mtervals By the third or fourth day resumption of the pre- 
operative diet and insuhn distribution is usual A moderate increase 
of the total msuhn over the preoperative dose wiU be found necessary 
if the patient is talong his full diet and while he remains inactive. 
The preoperative msuhn dosage can be resumed abruptly with sub- 
sequent alterations guided by the results of the examinabons for 
glycosuna 

CASE IV. MODERATELY SEVERE OR SEVERE DIABETES C05IPU 

GATED BY AN ILLNESS WTOCH PREVENTS FEEDING BY MOUTH, 
AN ACUTE APPENDiaTIS WITH PERFORATION 

. The diabetes m such a patient gets out of hand rapidly and when 
seen this type of patient usually has a marked hyperglycemia, glyco- 
suria, acetonuna and, not infrequently, chmcal ketosis. 

Parenteral feedmg with frequent administration of msuhn (crys 
talhne) is mdicated The> fluid admmistered should be adequate to 
prevent the urine volume falling below 1000 cc From 2 to 10 liters 
of flmds accordmg to the degree of hydration will be indicated m 
each twenty-four hours Recourse to frequent hematocnt detemuna 
bons is of great value as ^ guide m avoidmg excessive hydration 

Salt Nme grams of salt are normally reqmred in each twenty-four 
hours but the need is several times this amount if vomitmg and ketosis 
are prominent features ' 

Glucose A minimum of 200 gm. of glucose is given in each 
four hours More often 300 gm are allowed and administered m ^ 
venously m a 10 per "cent solubon m disblled water or normal s 
as mdicabons dictate . 

Protein Protem is provided m the form of whole blood, p ^ 
concentrated human albumm, hydrolyzed protem, or ammo 
The last two— hydrolyzed protein and ammo acids-are commo y 
ployed Them admmistrabon eqmvalent to 100 gm of ^ jy 

durmg the emergency is desmable They can be admmistere 
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in combinaHon with glucose and normal saline at a rate of 8 cc. per 
minute 

Examples of pirenteral nourishment recommended by the National 
Research Council in Convalescence and Rehabilitation Report No 1, 
February, 1944, can be utilized with great advantage m treating the 
diabetic patient during the course of compheations The foUoiving is 
particularly applicable. 

“To meet the requirements for the nutrition of a patient xvho wiU 
be unable to tale any food or fluids for some days and therefore 
should receive a nutrient which will provide an adequate amount of 
some protein suhstltuto 


Water 3000 cc. 

Casein hyiirolysnlo 100 gm. 

ducose iZOO gm. 

Sah 10 gm 


“This will require 2 Uters of 5 per cent casern hydrolysate, 5 per 
cent glucose solution, and 1 liter of 10 per cent glucose solution, a 
total of 3000 cc. Since the casein hydrolysate Is neutralized it wiH 
t contain S gm of salt per liter, or 10 gm in two liters. Other convenient 
t formulae can bo devised by wlilch the volume can be kept below 
' 3000 cc. The selected amount of solution should he injected over a 

( period of about four hours or, preferably. In two equal installmenls of 
luo hours each If tlie iiaticnt is given transfusions of whole blood or 
' plasma, the amount of casein hydxol)'salo will bo decreased." 

‘ Crystalline insulin is given ns frequently ns every half hour to the 
i ketotic patient hut vvitli the oIIovTation of this complication a dose 
;t every four liours is suHlcicnt to be follow c<l with a dose every six 
I' hours ns convalescence gets under way, and finaDy to one dose each 
I ‘ of prolamine zinc and crystalline or globln insulin cacli morning. 

S During acute emergencies every specimen of urine voided is exam- 
ined for sugar and ncclonc, and suitable cliangcs in Insulin arc made 
jI ncterdlnjdy Glycosuria and aeelonuiii arc more reliable guides to 
Insulin ndmlnistnitlon than are Woosl sugar determinations while 
/ glucose is being ndminisicred inimvcnouslv 

^ (J^s^^.s^v^4^^DIA^l^TSA^oAm\I rLutONAut -miEncttiosts 

' Tills is the teeoid of AJU a mile aped 50 ycatv, who vwigliv tD kg 
and is IVO cm In heiijit Tills pitlciil Monp to Uie telallsTly small 
1 r pmip of pitienis whose blood supr level rises and falb wiUi great 
rapidity with even minor tliangev in llie amounts of inrulln gtsTu 

iV 
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TABLE 1 

The SnapuciTY of the Control of a Severe Diabetes Ddrinq a Febuiu 
Phase op an Active Pulmonary Tuberculosis 

A B , Weight 59 Kg , Height 176 Cm 

Diagnoses Diabetes Melhtus, Active Pulmonary Tuberculosis 


Date 

1946 

Blood 

Sugar 

(Me) 

Glyoosnna and Aoetonnria 

Insulin (Units) 

Diet 

7 A.M. 
to 

11a u 

11 A U 
to 

4 pm. 

4 F M 
to 

9 P H 

9 pm 
to 

7am 

Oct. 

10 

308 

m 

m 

4 + 
± 

3 + 

0_ 

24 Gl^bin } breakfast 

P F C. Cil 
100 122 225 JH 

11 



2 + 

0_ 

4 + 
± 

3 + 

0_ 

24 Gkbin } breakfast 

(1 II M H 

12* 

222 

■ 

■ 

■ 

■ 

1 90 P Z \ 

30 GInbin 1 breakfast 

8 Crystalline (before sup- 
per) 

•1 11 II " 


Diet and Insnlln divided Into fonr equal amoonta and given at six honr intervab 



malong the smooth control of the diabetes at any tune a 
matter. The semor author saw him about fifteen years ago 
years elapsed without dose medical supervision until m Septe 
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1946, ho was found to have an ads'anced ncbve pulmonary tubercu- 
losis It will be noted in Tablo 1 that an attempt was made to control 
his diabetes by mcreaslng the protamine zinc msulm and the globin 
msuhn and by adding a dose of crystalline insulin By October 12 
he was recelwng in all 128 units of msulin On October 13 and there- 
after the diet was equally divided and given at six hour intervals 
Note also hmv promptly the correct amounts of msulm wore deter- 
mined and also that the total amount svas reduced by October 20 to 
80 units This satisfactorv control was readily accomplished without 
any apparent abatement in the febrile course of the underlying dis- 
order Hosvescr, the ensuing clinical improvement u as prompt. This is 
not a singular result. It is tlic result almost invariably achicsed when 
tlie foregoing principles arc adhered to 


CASE M DIAnETES-AIlTEniOSCXEnOnC HEAllT DISEASE-CARDIAC 
DECOItPENSATIOA-TimtOrOXICOSlS-TnYROlDECrrOm- 

PULMONARY ATELECTASIS AND PNEUMONIA 
This Is the record of a patient under dose medical supeivislon for 
drirt^ years An Italian woman (ML.), 56 years of ago, 152 cm. 
((M inches) in hciglit and weighing 70 6 hg. (155 pounds) was od- 
mitlcd to the Penntyb-inla Hospital in 1933, complaining of dizziness 
and wmk spells brouglit on by the slightest exertion, and nnorc.dn 
She had had dj-spnea on exertion for four years wall, a mild degree of 
edema of (?jc onllcs for two vents, and slic complained of T>enodjc 
attacks of nonradlaling prccordial discomfort The famny histon- was 
irrclcswnt cx^t tliat eight of the nine members of lier family were 
oscnveiglit Tlie patient was obese and bad marked hirsutism maldnc 
shaving necessary once a month Xanthclasmlc lesions were observed 
01 . <^eh upper eyelid. Ucc was a prominent diilusc enlargement of 
till tUvroid gland hut there was no bruit over the gland The blood 
pressure w-as 140 mm of mercury sv-stollc and 00 diMlollc, and Uierc 
was a morlcratt degree of tncliycardla (90 to 110) 

Lalmratora studies maled glycosuria 1 plus, a normal blood 
covm serum choleslernl 234 mg and a fasting blood sugar of 173 mg 
per 100 ec The basal metabolic rates were plus 26 and plus 32 pw 
ta nl * 

The dldwtes was controlled by a diet of 1100 calories fcarbo- 
I.jdiate 60 gm piotein 70 pt. and (at 53 pn ) Insulin tlieiany was 
not iirrsnviiv Tim patients weldn rlceliued finm 70 to CO ke -n,! 
she in.ptnirsl umptomatleall) Tlie d.aMrs iniialntd under octroi 
nnd her svrlglit dretei rsl to 58 kg. wiihln six monih, dnico 

The rl.et was (r.«ease<l to I4f<i and later to 1«00 caloiir-r ru«l sdi 
irsliictirm w is biIsi<« 1 iKScause nf dwpnea and ankle edema An 
Inrtraslng latlijeinhi i pionoimcrd iremre of tlie hands tiispnei 
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and a basal metabolic rate of plus 47 were found, and continued pre- 
cordial distress on excitement liecame noticeable 
Readmission m 1933 Pabent’s weight was 56 kg A complete exam- 
ination failed to disclose any additional changes except that her 
pulse rate varied from 100 to 110 and the blood pressure was 154 mm. 
of mercury systohc and 84 diastohc. Visual field perimetry, roent 
genologic studies of the skull and sella turcica, as well as cystoscopic 
and retrograde pyelographic studies, were negative A mild hypo- 
chromic anemia was found She was allowed a 2800 calone Act 
(protem 80 gm, carbohydrate 200 gm and fat 186 gm ) and Ae 
diabetes was conb oiled by 24 umts of unmodified insulm, 14 umb 
before breakfast and 10 units before supper (fasbng blood sugar 
128 mg per 100 cc. ) The pabent would not consent to having a 
thyroidectomy but was given Lugols solubon, 20 drops twice daily, 
and was discharged to the Outpabent Department where a course 
of x-ray irradiafaon of her thyroid gland was given Her basal meta 
bohc rate and pulse rate showed htde significant immediate change 
as a result of the irradiabon. 


From October, 1933 to March, 1934 the pafaents daily calonc 
allowance was increased to 3500 calories (protein 80 gm, carbo- 
hydrate 220 gm ) Her weight mcreased from 55 to 62 kg and she 
required 40 umts of unmodified msuhn daily Her basal metabolic 
rate in March, 1934 was plus 51 per cent Thyroidectomy was again 
refused. From 1934 to 1937 she had a remission of her symptoms. She 
felt much better and her basal metabohc rate steaddy dechned to 
plus 1 lodme was not admmistered durmg this penod Her 
remamed about 63 kg although her diet had been reduced to 1600 
calones (protem 80 gm , carbohydrate 160 gm ) Concurrent with 
the chmc^ improvement the msulin requirement decreased to 1 
units of protamme zmc msuhn daily However, durmg the next three 
yeais the pabent’s msuhn reqiurement steadily mcreased to 48 umts 
daily Her diet and body weight remamed unchanged The fasting 
blood sugar values averaged 160 mg per 100 cc and the unne re- 
mained consistently free from sugar , 

After an absence of two and one-half years the pabent retumea 
the Clinic m October, 1942 She was takmg 34 umts of 
zinc insulm daily A basal metabohc rate taken m May, 19^ 
plus 38 per cent Thyroidectomy was agam refused and m Mar ^ 
1944, she was adrbitted for tbouracil therapy Laboratory stu 
revealed a mild hypochromic anemia, 1 plus dbummurm, a no 
blood cholesterol, and a basal metabohc rate of plus 32 P®**. 
Except for a Qg wave the elecbocardiogram was withm noimaJ 
The pabent was given thiouracil, 02 gm, three times ^ 

dosage was mcreased to 0 3 gm , three times daily, 
effect, and she was discharged taking 0 4 gm a day On disc g 
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basal metabolic rate ivas plus 20, her pulse rate 80, and blood pressure 
140 mm. of mercury systolic and 84 AastoUc. 

From April, 1044 to April, 1945 the patient took thlouracil in doses 
\arymg from OJ. to 06 gm daily without untoward effects During 
tins penod she gained 5 kg. m weight and her diabetes remained 
under excellent control on 22 units of protamine zmc insulin each 
morning. The thlouracil wax discontmued in April, 1945 
In Ma), 1945, the patient was readmitted to the hospital for the 
fourth time She ivas suffenng from dyspnea and was orthopneia 
She had a fever 101“ F (oral), and coughing spells She was cyanotic, 
dyspneic, and complained of severe headache and discomfort oi'er 
tlie lower chest anteriorly and epigastrium, together with painful 
siiollcn legs She present^ the cli n ic a l picture of congestive cardiac 
failure with htlateral pleural effusions The pulse rate was 130 per 
minute and there was a moderate degree of hepatomegaly and n 
2 plus edema of the ankles and legs Fluid (800 cc.) svithdmwn from 
the left pleuml space w'as bacteriologically stcnlc, Tliere was a 
leukocjiosis (34,000) and a 1 plus albuminuria. She was digitalized 
and given sulfadiazine oraDy The sj-mptoms of cardiac decompen- 
suUon subsided prompUy Her diabetes remained satisfactorily regu- 
lat.^ on a 1400 talono diet (protein 90 gm , carbohidrato 120 gm ) 
with 23 units of protamine zinc insulin Inasmuch as her basal 
metabolic rate had increased to plus 37 per cent tliioumdL 06 cm 
aail>, uis resumed ^ 

In January’, 1940 an electrocardiogram revealed UST segment 
cliangcs indlratise of a damaged myocardium with left ventricular 
strain Digitalis Uicrapv wax continued with thioumcil (0 6 gm. daily) 
and her diabetes w-as satisfactorily controUed wath a 1600 ralonc diet 
which slio liad tak^ >-cnni. and 3S units of protamine zinc 

msulln. During tl, s period she complained of a dioking sensation 
, from pressure on the tiaciica caused by tin. goiter Die body weight 
and appetite had been maintained and there were no symptoms of 
rongestive licait fafliirc Because of increasing tracheal compression 
llie patient entered die hospital for the fifth time in June 1040 Die 
llnamd gland wax tremendously enlarged A faint bruit was heard 
os rr the rigid lolie nnlenorlv She presented evidence of nrtcrioxclc- 
rolic heart disease wath a moderate enlargement of Uic hear! a nor 
( mal stmts rhyihm and mitral InsulEcicncy Imt with no signs of cardiac 
, decompeniattm. and the dialirtes was well controlled. Laryngo'ccmlc 
< eiamiiiatinn disclosed no almormalititf of the vaxxil cords Lalxjratory 
' studies reveales! a normal b'ood pie-urc a 2 plus alhummurta and a 
I rnr*i!>obc rate p'nt IS cttxI 

• tlntlrr )?rTirfal annOir a til'll pctfcntiftl. Tlic 

- p.tirfitT iVMtnprintiir courtr w.t li- a iKi!inonar> 

An httrseV oi 


^vliich arplc 
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luonchopneumonia ensued but it responded favorably to penicillin 
therapy Twelve days postoperatively the serum calcium and phos 
phorus were 8 and 5 mg per 100 cc, respectively and the basal meta 
Imlic rate was nunus 12 per cent She was improved chmcally Insulm 
therapy, no longer necessarj^, was discontinued. A fastmg hlood sugar 
taken prior to discharge from the hospital was 128 mg per 100 ca 
and there was no glycosuria The trend toward increased allowances 
of protem is exemplified m this patients present diet (November, 
1946), the values hemg protem 100 gm, carbohydrate 150 gm and 
fat 67 gm (1700 calones) 

This case has been presented to illustrate a rather compbcated 
climcal career of a diabetic patient. It illustrates that diabehc patients 
with much against them chmcally can survive cardiac decompensa 
tion, thyrotoxicosis, thyroidectomy, postoperative pulmonary atelec- 
tasis and pneumoma It is imperative if these results are to be ob- 
tamed that appropriate attenbon be given to the conbol of the diab- 
etes, to the nutnfaon of the pabent, and to the specific therapies indi 
cated for the correcbon or control of the other comphcabng disorders 
Even at this late date there is too much despair m deahng with senous 
comphcabons m diabebc pabents This despair is unwarranted 

CASE vn. DIABETES MEIJJTUS--ACIJTE PYELONEPHRITIS 

This white female patient (MX,), aged 68 years, weighing 50 Ig 
and being 160 cm m height, was in comparatively good health nnbi 
August, 1945 when she expenenced a progressively severe pnintus 
vulvae, extreme thirst, polyuria, nocturnal frequency, malaise and 
polydipsia. Her family physician made a diagnosis of diabetes and 
prescribed an imdemutnhon diet on which she lost 5 kg m ^ 
months Another physician advised her to take a hberal unrestnctw 
diet and prescribed 30 umts of protamme zinc insuhn before break- 
fast daily After a bnef period of symptomatic improvement and^pni 
m weighty the patient became ill again and was discovered to have 
an infection m the unnary tract with fever, malaise, nuld 
discomfort, nausea and vonuting, and was advised to seek hospi 
care She was admitted to the Pennsylvama Hospital on the evening 
of May 28, 1946 . 

The patient had taken 30 umts of protamme zmc msulm on me > 
she entered the hospital She had had neither breakfast nor ^ 
She was weal^ shghtly drowsy and dehydrated, and 
dence of a moderate loss of wei^t Her temperature 
(oral), pulse rate 90, and her respuahons were normal 
sugar and carbon dioxide combining power were 334 
and 51 volumes per cent respectively Exammahon ot ner 
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revealed a 4 plus glycosuna, 1 plus ccetonuria, numerous pus cells, 
and many gram negative rods identified subsequently as Escherichia 
coll 

TABLE 2 

DiABCTEfl AiTD PvKLo'TOTinrnfl (Cabc VII) Tire PiTOMTT ConnECTm*< or Moi>- 
ktiatb llYrraoLTCEMiA AND THB Great Floctoation m Tire Blood Suoad Loxl 
(bee text) at Equal DivunoN and Distridution of Diet and Insulin 
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llfooeorla ood Acetoengk | 
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(oral), but she did not appear acutely ill The urine fraction collected 
between 9 f.m on the previous night and 7 a m contained a 2 plus 
reaction for sugar and 1 plus acetone She was given 30 units oi 
protamine zmc insulin followed by the breakfast quota of a 1500 
calone diet (protem 90 gm , carbohydiate 200 gm , fat 38 gm ) wbch 
had been divided mto three equal feedings and a bedhme nounsh 
ment A blood sugar detennmation taken before the noon feeding 
was 334 mg per 100 cc. Following her noon feeding, part of which 
had been rejected, the unne contamed large quantities of sugar and 
gave a 2 plus reaction for acetone She was again given 20 units of 
ciystalhne msuhn before supper 

On the foUowmg mormng (May 20) the patient’s fasting blood 
sugar was 98 mg per 100 cc and her mme contained a trace of sugar 
but no acetone She was then given 34 units of protamine zinc insuhii 
and 20 umts of crystaUme msulin, mjected separately before break 
fast, and the three equal feedings schedule was contmued. Through 
out the night her unne contamed 3 plus sugar but no acetone, and 
the fasting blood sugar obtamed the next mormng (May 81) was 
238 mg per 100 cc One day later (June 1) it was decided dial 
prompt and better control of this patient’s diabetes could be achieved 
by the adopbon of the mterval feedmg program with the same diet 
divided mto four equal feechngs served at six hour mtervals and 
vnth a uniform dosage of crystaUme msuhn administered before each 
-feedmg The vahdity of this prmaple is shown m Table 2 

1 

THE SURGICAL DIABETIC 

Preoperative Preparation.— The preparabon of every patent for 
a major surgical procedure is of the utmost importance We refer to 
the conbol of the diabetes and to the preparabon from the nutahona 
standpomt We cannot believe that a diabebc receiving a minini^ 
of protem and calones for years can be as good a nsk as one wtn a 
posibve mtrogen balance and receivmg adequate calones to pieven 
imdemutnbon when subjected to acute infecbons or surgical meas 

ures I 

Dief,— Several days or a week (when fame permits) preoperative^y 
the adult pafaent has espeaally close supervision of his or her me 
make certain that the prescnbed amounts of food are actually » 
gested If there are “leftovers” an eqmvalent amount is prepare ^ 
hqmd form and the pafaent takes it before the next meal Unless 
a check is made it is remarkable how great the deficiency ^ ^ 
may become. This feature, throughout the many hospitals w 
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senior author has had the opportunity of visiting, receives inadequate 
attention 

A more or less standard diet dunng the preoperahve period is as 
follows 

Protein— a mimmum of 100 gm , or 1 75 gm per kilogram of the 
normal body weight, whichever is greater 
Carhohtjdrale-5 gm per Idlognim of the normal body weight 
Total Calorics— 35 calories per kilogram of actual body weight 
Fat makes up the balance of calories not provided by the 
protein and carboh> drate. 

Tlic preoperative diet for the elective surgical pabent is gven in 
three equal meals with a bedtime nourishment containing 10 to 15 gm 
of carbohydrate, e.g, a cup of milk and three graliam crackers or one 
slice of bread witli butter 

In the cases of tone or febrile complicaUons the diet is dlWded 
into four or six equal feedings accordmg to the severity of the condi- 
tion, and given at six or four hour intervals as mentioned earlier in 
this paper In dealing with acute infections The diet is fortified with 
multivitamins and these, during these acute pre- and postoperaUv e 
phases, arc gven intrarauscularl), or intravenously in conjunebon with 
intravenous infusions 

Insulin -It mav be possible to conbol the diabetes prcoperativ’ely 
b> mcrcl) increasing the amounts of Insulin given without changing 
the brands or IncTcnsing the number of doses However, when four 
or six equal feedings equally spaced in the twenty four hours are 
cmplo>-ed, crystalline insuhn alone is used and divided equally in 
accordincc wltli the number of feedings 
On die dav of operation feedings b>' mouth in general arc dIscon 
tinned at Inst six hours before Uic ancstlicbc Is administered. The 
last prcopirativc meal is given in liquid form preceded b) an inicc- 
tion of iiivulln the amount being one quarter of the previous days 
requirement ^ 

Postopemtlvc ’MnnnpenienI -During phases when oral feeding is 
not allowed appropriate amounts of carl)oli)dratc. as outlined earlier 
are given intravxiiouvlv at six or eight hour Intervals and the protein 
needs ina> I>e vativlird bv the ndmintjiration of ammo adds given in 
tin S.ime manner (see p 412) Cryitallinc insulin is given at four 
boor Intervals \\q,e„ anil feeding is permissible the diet for a cLi) or 
two Is given in slv iredingv (at four hour Intervals), then dunged to 

• Xsl r-n romte,! eeen-Krrulty lo- frtj.., ft Cere-.,r h„ foror.! 
u .tifc f yy Tlrt- J cl mn iIuV »n- 
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four feedulgs at six hour intervals with insuhn given before each Ad 
illustrative hquid diet divided in this manner is presented m Table S 
Fmally when convalescence is well under way— usually in three or 

TABLE 3 

Liquid Diet (Six Equal Feedings)* 


S_A Af 

Skimmed milk 
Powdered skimmed tmlfc 
Cereal (dry) grael 
Butter 

Tomato juice 


Gm* 


240 

18 

20 

8 

166 


Protein 


17 


Fat 


Carbobjdnb 


12 

9 

16 

_J 

42 


i2 IVoon 
Skimmed milk 

{ Powdered sk milk, water M to % cup 
20% cream 

Purged vegetable (peas) 

Grape jmce 


240 

18 

40 

SO 

90 


8 

6 

1 

2 

T? 


12 

9 

1 

4 

J6 

42 


iPM 
Ginger ale 
Skimmed milk 
Powdered skimmed milk 
20% cream 
Egg white 
Vanilla 


8 PM 

Orange Joioe 

JEgg white 

Gluoose 

Skimmed milk 

Powdered skimmed milk 

20% cream 


12 Midnight 
' Egg, whole 
Egg, white 

Powdered skimmed milk 
■Water to H cup 
Cream 
Lactose 


iAM 

Broth, H C“P 
GelaUn 
Orange juice 
Lactose 


Gelatm 


Total 


125 

240 

18 

.40 

20 


8 

6 

1 

2 

"17 


100 

80 

10 

180 

18 

40 


6 

6 

1 

16 


50 

30 

18 

15 

33 


16 


6 

200 

18 

60 

6 


7 

5 

17 


100 


20 

12 

9 

1 


42 


12 

10 

9 

9 

41 


33 

42 



* This la adequate m all reapects except the ntamm B complex 

four days after operation— the patient’s diet and insuhn distnbutu® 
employed before the comphcation are resumed •with smtable 
m the amounts of insulin given to mai nt ai n satisfactory contro o 
diabetes 
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It is worth emphasizing that patients having a hmb or part of a 
limb amputated do not need to miss a meal— that no mtravenous ther- 
apy may bo needed and that these patients may sit up six hours after 
the surgical procedure is terminated 
Ancalhclic.— LfOcal, regional and spinal anesthetics are best suited 
for diabetic patients undergoing surgery Nitrous oxide and ether 
may be used uhen the nature of the operahon necessitates general 
anesthesia 

QUESTIONS AND ANSWERS 

Student IV/ny do you prescribe the protein according to the normal 
body weight and the total calories according to the actual body wcl^it 
during the acute complication in Case IP 
Ansivct Protein metabolism is not increased by obesity hence it 
would bo illogical to base the protein requirement on the actuiil 
uciglit of an obese indiWduaL Total calories on the other hand are 
intimately associated uith the actual u eight. To prevent an obese 
patient from losing ucight, more caloncs are needrf than would bo 
required to prorent a loss of weight in a patient whose weight is 
normal Wc do not consider it a good practice to attempt to reduce a 
patient’s weight wliilo rcparaliio tissue changes are m process or if 
the patient is altemphng to dciclop an immune response to an acute 
infection It is well to correct the infection, then reduce tlio body 
w eight 

Student Two grams of protein per kilogram of the normal body 
weight were prescribed Is this not higher than Is usually allouxd? 
MswEn les it IS The part played by protein in tissue repair and 
' Its importance in des eloping an immunity to infcctire agents arc well 
taown Too often tbese properties arc oscrlooVcd in prescribing diets 
The surgeons liar-c lahcn the lead In this field and have produced con 
I \ancing ci'idciicc of the increased need for protein following shock, 
inlurics, surgery and espedally when there is an Inadequate caloric 
Inlnke Tlicrc is no doubt that greater nticnticm wall la; glscn (Jiis 
asjirct in the treatment of the diabetic patient in the future lairrer 
I amounts of protein than are usually allowud arc indicated 

SnuENr 'When the senouslv iO patient if rtceirlng ferdlnet and 
inudin at fmir hour intnvals would It hr permlulble to nmli tl e 
4AM jrrdmg? 

y tsswam No The simplicity of the plan and Us ti 

I-- lacnGcsal llasti" an right hour pefiod i adiTit s„,j , 7,Un 
J la ^Ird in a tuinU) four hmir periwl wl.en o'Jut InUrSab \ysy.ren 
rouriihntents and imulin are only fo-jt fimin fired. tV nrifromlts 
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of treatment and permits %vider fluctuation^ in the blood sugar value 
^^d makes it much more difficult to predict where the hlood sugar 
levels are at given tunes A patient lU enough to warrant this four 
hour interval plan will be wakeful When this is not the case it is hme 
to shift to SIX hour mterval feedings and ins ulin administrations. 

Student- I have seen patients treated with protamine zinc insulin 
during complications Is this wise of necessary and does it simpltfij 
the treatment? 

Answer Some excellent authorities leave the basic dose of prota 
mme zinc insuhn unchanged but give crystaUme msuhn frequentl) 
and in sufficient amounts to keep the diabetes under control IVe 
prefer a short-actmg msuhn as one easier to mampulate and one with 
which changes are more readily predictable than when two insulins 
are employed The use of two msulin preparations makes the treat 
ment more comphcated 

Student What is the best way of regulating the amount of msuhn 
given during acute complications of diabetes? 

Answer- The examination of fractional urme specimens for sugar 
and acetone provides the most practicable gmde m meetmg the insuhn 
need of the patient "When these become free from sugar, modest 
reductions are usually mdicated These reductions' may be guided by 
blood sugar determmabons secured mommg and evenmg durmg the 
emergency penod 

Student 1 notice there is different timing. for the collection of 
fractions of unne. Would you make the indications for each dear? 

Answer Yes, for thei uncomphcated diabetic and for the patent 
whose diabetes is not out of control preoperatively and who is main- 
tamed on one or two doses of msuhn, fractions of urme are coUecteo 
from 7 to 11 A M , from 11 a m to 4 pm, from 4 pm to 9 pm , and 
from 9 P M. to 7 A M For the patient receivmg meals and msuhn every 
SIX hours, 6 A M , 12 Noon, 6 pm, and Midmght, four fractions me 
collected 6 am to 12 Noon, 12 Noon to 6 p m , 6 p.m to Midnight 
and Midmght to 6 am Similaily for the patient getting nounshmen 
and msuhn at four hour mtervals six four hour fracbons of unne are 
collected and exammed for sugar and acetone 

Student What, in your experience, comprises the greatest improoc 
meats in the treatment of the diabetic patients having acute com 
plications? 

Answer Insuhn, of course, was the greatest advance Then ^ 
the improvement m nutrition allowed by mcreased total calory ^ 
was the trend to more hberal allowances of carbohydrate Then, 
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our experience, the next advance xvas the adoption in 1932 of the 
equal division and distribution of diet and msulin This plan is simple 
and wlien foUosvcd carefully is of great value Next came the appre- 
ciation of tlie need of tliese patients for more liberal allowances of 
protein— a conaderntion widely neglected Tlio appreciation of the 
value of vitamins, of course, is of outstanding importance Also, the 
cmplo)Tnont of early ambulation, sulfonamides, penicilhn and strep- 
tomycin have been epochal advances 




CLINICAL niPUCATIONS OF ALLOXAN DIABETES 

C Cabell Bailey, M J3 * anb PHtLii’ LeCoacpte, M D f 

When alloYan, a pure chcirucaJ substanco related structurally to 
unc acid, is injected into rabbits,* nits,= dogs,’ monXoys,'* pigeons’ or 
turtles,’ it dcstTo>’s the islets of Langcrhans in the pancreas and pro- 
duces diabetes Animals with diabetes so produced have clinical 
symptoms which arc indistinguishable from those of human diabetes 
Poljdipsia, polyuria and polyphagia may be marled and tliere is 
often astremc weight loss if the diabetes is not controlled with insulin 
One such diabetic rat weighing 120 gm etcreted 72 cc of urine In 
twenty four hours in contrast to the usual 3 to 5 cc. Such animals be- 
come listless and dehydrated. 

Babbits and rats witli sci'erc alloxan diabetes, if untreated wdth 
Insulin, may develop diabetic acidosis and coma and may present 
blood chemical changes similar to those found m humans with dia- 
betic coma Lowering of the carbon dioxide content of the blood,* 
marled lipcmia.’ liyporcholcslercmta,'' acetonemia’ and an increase of 
Uie blood inorganic phosphates” have all been reported In marlcdly 
lipemic rabbits lipcmia rctinalls is easily seen Kendall and his co- 
vvorlcrs" report that rabbits dying in diabetic coma have been found 
to have hlyiercholestercmia reaclilng 7S0 mg. per 100 cc and hyper- 
lipemia ranging to 18.5 gm per 100 cc 

Clinically, aninnals dyang in dialHtIc coma often have deep res 
piratlons, simulating die Kiissmaul breathing of tin diabetic coma 
patient 

Dirt —Alloxan dialietic rats placcil on a high fat diet containing 
DO per cent margarine and 10 per cant casein phis a salt mixture 
ihow a marled decrcasi and finally a disappcamnct of glycosuria “ 
Wlitn the original high carliohvtirate diit It given again, however, 
glvamwiiii rrliinis \ sudden change from a high carlmhydmle to a 
high fat dirt pnidiin’S Ictoniiria In vnnang degrees in the rat and 
similvr 1< Inminfl has Iimi rtporlml in human diafieltcs when such 
n fliange Is made In thi diet It lias further been sliowm bv \Iai 

I msn llie Ceorsr I BsVra Cllnte, 11.11*0(1, 1 ll>eet P Jmtin. Krdjcal Direeinr 
* IWicinh t rlL-is In X((aiK-tne llaisAfil Motlcal ScHnrjl. rttsalrivn Nei* 
( tcltivl l>ra*crafirti ItOipHttl 

t InnnMrl*^ In T* ScJro! Htn 
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tinez ^2 Houssay’s laboratory that a high fat diet increases the sen- 
sibveness of young white rats to the diabetogenic action of alloxan, 
whereas, a high protein diet makes the rat more resistant than normal 
to alloxan 

It IS known that hyperthyroidism affects the blood sugar in humans 
and for this leason m the George F Baker Chnic a diagnosis of diab- 
etes IS not made m a person with hyperthyroidism unless the blood 
sugar reaches a level of 200 mg, m contrast to the usual diagnostic 
level of 170 mg The effect of thyroid is likewise evident m the rat 
given alloxan, for a thyroidectomy previous to tlie mjection of alloxan 
makes the rat much more resistant to its diabetogemc acbon^® In 
contrast, the feedmg of thyroid extract to lats mcreases their sensi- 
tivity to the diabetogemc action of alloxan Thiouracil has an even 
greater inhibitory effect than thyroidectomy 

Alloxan diabetic animals have been valuable m stud)ung the vitamm 
requirements m diabetes Loxxuy and Hegsted^® present evidence 
that rats made diabetic with alloxan showed no mcreased tendency 
to develop signs of thiamme deficiency when placed upon a thiamme 
deficient diet as compared xvith the normal rat They further state that 
the action of thiamme is not impaired in the diabetic animal and 
from their experiments conclude that the requirement of this vitamm 
IS no greater than that of normal animals 

Cataracts.— The animal made diabetic with alloxan tends to develop 
diabetic cataracts, especially if the diabetes is severe and uncon- 
trolled with insuhn ® In rats definite cataracts can usually be detected 
as early as one or two months and often become mature, frequently 
with complete bhndness, in two to four months A similar cataract 
may at times be seen m diabetic humans, especially among younger 
persons whose diabetes is severe and imperfectly controlled In the 
diabetic animal attempts have been made to determme the cause of 
these lens changes Some claim that diets deficient m riboflavin or 
tryptophane may produce cataracts m animals It has recently been 
shown^® that the supplementary m]ection of nboflavm, pyndoxine, 
thiamme or tryptophane does not prevent the development of cata- 
racts m rats with severe alloxan diabetes Animals with rmld diabetes 
or vuth diabetes partially controlled with insulm show much less 
tendency to develop cataracts and when they do occiu: they tend to 
remam immature 
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PATHOLOCY OF AIXOXAN DUBETES COMPARED WTH 
HUMAN DIABETES 

Tlic outstanding pathological finding in animals given alloxan is the 
striking clTect upon the islets of Langerhans in the pancreas If the 
proper dose is used the damage to other organs is usually minimal 
and reversible As early as fixe minutes after injection a slight reduc- 
tion in the number of granules in the beta cells (which presumably 
form insulin) may bo seen, and by the end of one hour the nuclei of 
the central beta cells hn\e become shrunken and early cytoplasmic 
disintegration is visible. Within twcnt}-four hours the central beta 
cells are completely destrej'cd and the center of the islets contains 
only debris surrounded by a collar of Intact alpha cells. The chronic 
lesion found after two montlis shows islets smaller than normal and 
composed almost entirely of alpha cells 
The production of diabetes by the Injection of repeated small doses 
produces a somewhat different picture Some of the islet cells may 
appear normal, others may show loss of granules and pyfcnosis of their 
nuclei, associated occasionally wfh clear xacuoles in the cytoplasm, 
tlio so-called 'h>’droplc change" Occasionally, mitotic figures are 
seen in the beta cells Mitotic figures in acinar cells and in the lining 
epithelium of the small pancreatic ducts arc also occasionally ob- 
sened Significant cliangcs in other organs arc essentially confined 
to necrosis of the epithelium of tlie renal tubules, especially in rats, 
falls infiltration of the hver in dogs and small fod of necrosis and 
occasional mitotic figures in the adrenal glands 
A comparison of these changes natli the patliological alterations In 
human diabetes resells, at first glance, but fcas points of similarity 
Anitc necrosis of the islet cells is esccedingls rare in human diabetes 
llsdropic deneneratlon has been described but is infrequent occur- 
ilii.' Ill apprOMmitcl) 5 per cent Tin, most frequent lesions found in 
till limiiin diabetic pancreas, according to Warren,'’ arc hyalinlTatlon 
of soiui of the islets in npprosimalch 40 per esmt and fibrosis in some 
islets in appiosimaleU 0,') per ceiiL In approximately 23 per cent no 
piiicmtle lesion h s bem diait-ni Intcal A few jLincaeascx shoss liy 
diopie dcfeiHTilloii hypcitiophlrd islets or Isanphocyiic infiltraljon 
In some ol the idrls CcrldnU the aeulc pilJioIiigiral chan-ses foimd 
after nlloum do no tiimihte this picture allhotigb one would not 
espest acute rhinei s pnehicial with a cluanical nilrstance to irsemhle 
clitonk <lnn,ea seen a(i,t sears of dtaiseirs Tlie opportiml'y to 
rsrmlne o liiitnin piniaeai willnii a frv. diss after the on tt of dhl, 
eles li Indetsl rue It slamhl be wnp'unrcd p-alupn tl,„i |},- 
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dition of the beta cells m the htonan pancreas and their number rela- 
tive to the number of alpha cells have not been adequately mvesb- 
gated, due to the lack of useful stainmg methods for differentiatrag 
beta and alpha cells. Perhaps the further development of such methods 
will permit extension of the work of Gomon,^® who reported a marked 
reduction m the ratio of beta to alpha cells in a few human diabetic 
pancreases studied with special stains If such findings can be con- 
firmed, there may prove to be more sumlanty between the lesions of 
human and chrome alloxan diabetes than is now apparent 

Some of the chronic degenerative changes frequently found in 
various organs in human diabetes, such as mtercapiUary glomerulo- 
sclerosis and severe artenosclerosis, have not been reported m animals 
made diabetic by means of alloxan Such lesions, however, may re- 
quire a long period for their development and, if animals with alloxan 
diabetes are kept ahve for years, these changes may eventually be 
found 

The Effect of AUortan on Humans.— Alloxan has been given to 
humans with varymg results Brunschwig and his associates^®’ were 
the first to administer alloxan to humans, all of whom had evidence 
of metastatic carcmoma, and one had an islet cell carcmoma ivith 
chmcal hypermsulimsm In three patents httle or no ^change in the 
blood sugar was observed after tbe patients received alloxan. A 
fourth patient experienced a dull, nausea and cyanosis lastmg for 
several hours but developed no evidence of diabetes A fifth patient 
who received the largest smgle mjecbon of this group {600 mg per 
kilogram) died six hours after the termmahon of the m)ection Ap- 
proximately three hours before death tbe blood sugar had fallen to 16 
mg per 100 cc , and there were dmical signs of an insuhn reacbon 
These, however, disappeared with intravenous 50 per cent dextrose 
At postmortem exammation a microscopic study of the hver showed 
rather diffuse degenerative changes m the hepatic cells The pancreas 
revealed questonable evidences of mjury to a number of cells m some 
of tbe islets, although many islets were not affected Of course, evi- 
dence of widespread carcmoma was found. 

The sixth patient who received alloxan had an islet ceU carcinoma 
with metastasis and evidence of hypennsuhnism He received several 
senes of alloxan mjechons and after each there was a penod of hee- 
dom from attacks for ten to twenty-one days. This patient finally <he 
and on postmortem exarmnabon no evidence of damage to the norrn 
islet ceU tissue of the pancreas nor of the metastAbc nodules m ® 
liver could be found 
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The extreme danger accompanying the administration of alloxan 
to humans is illustrated by a case of islet cell carcmoma wth metns- 
tascs treated with alloxan by Rynearson This patient received 
alloxan and died a short time later xvith pathological evidence of 
extensive liver necrosis, presumably due to the toxic effect of alloxan 
The blood sugar in this patient reached 428 mg per 100 ca before 
death Conn“ presents evidence that alloxan may destroy the normal 
islets of Langerlians m tlio pancreas His patient, suffering from hj-per- 
insulinism, was treated wtli alloxan and although there was a marked 
change in the character of the glucose tolerance curve, hypoglycemic 
attacks continued At exploration an islet cell tumor was removed 
from the pancreas, but histological study failed to reveal damage to 
the tumor cells A biopsj' of tlie pancreas nonetheless rex'calcd definite 
damage to tlie islets of Langerlians Following operabon the patient 
was diabetic and has remained so for a period of three months’ obser- 


satioii 

Recently Talbot and Bailey^ treated an 8 month old baby girl who 
had evidence of hypcrinsulinlsm will alloxan This child s fasting 
blood sugars were constantly low, frequently beloiv 30 mg per 100 
cc., and hypoglycemic commlsions occurred almost daily Laparotomy 
failed to rcical a pancrcihc adenoma Accordingly a scries of Injec- 
tions of alloxan vas mstigated, beginning with 10 mg. per kilogram 
and gradually increasing to 100 mg After seven mjcctionx radenoe 
of hypoglyxNmua disappeared and the fasting blood sugar was riCrmiL 
iVftcr an Interval of three weeks a tendency to hypioglyeemii r^texAd 
and, accordingly a second senes of eight alloxan injeebros t 
F ollowing the latter all evidence of hypoglvccmU dji-peasUand 
the child has rcmalnal free from cv Idence of Irpcrfiacl-m— , f if 
prevent time, eleven montlis later Nev ertheh-r, j 

liumans at present is to be condemned, for its ^ 1. 
panlod b\ extreme dinger Fven In 
diimces arc great that an islet cell liimo- 

tion and successfully removed with opera- 

Iremcly rare case of hyperinmlmj,.^ ^ 
liencBcinl results be hoped for ss««i 
pinereileclomy Is usually ll <• 
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duced can be modified by diet or msulm Diabetic compbcations 
which may be seen m humans, includmg diabetic acidosis and coma 
and diabetic cataracts, are evident also m animals made diabetic with 
alloxan 

A comparison is made of the pancreatic pathology of alloxan and 
human diabetes 

Alloxan mjected mto humans may destroy the normal islets of 
Langerhans Islet cell adenomas, however, appear resistant to its 
action. Furthermore, smce alloxan may produce hver necrosis and 
fatal toxic jeactions, its use m humans is not advised. 
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SmiMER CAflIPS FOR DIABETIC CHILDREN 

PiuscnxA WinTE, FA CP * an-d Etii^on A AVASKO^\, M D t 

Fon a number of years the George F Baber Clinic of the Ne%v Eng 
land Deaconess Hospital has sponsored camps for diabetic children 
Tlicsc camjis base been financed in part by two church organizations, 
Tlic Assoaation of Universalist Women and The Unitarian and Other 
Liberal Christian Women, in part by the children and m part by the 
Diabetic Fund 

Tlic object of the camps is threefold The first of these is the read 
jiistmcnt of treatment whicli includes regulation of diabetes, instruc 
tion in tliL care of the disease and the psychological adjustment to 
diabetes in the presence of otlier diabetics The second object is the 
proMsion for the recreational ads-antages of a well organized summer 
camp This program consists of sssimmmg handicraft, nature craft, 
folly dancing baseball, ardicn and other nctiiaties Tlic thuai object 
IS die protection of tbo parents of the children who arc given a well 
lanii'd respite from the grave responsibility wlilcli is theus 
Tlie stall of the camp consists of two departments Tlie recreational 
(hparlmcnt includes a camp director, a finnnaal secretary, an ade 
ijuate corps of picbed counsellors a complement of cools and tatchen 
help Tilt medical staff consists of two or more physicians from the 
C corgi F Haler Clinic who male wa-elly vasils and such emergency 
calls ns art necessary, two nurses and one laboratory tcchnicinii 
Iraiiii'd at the Ccorgt F Baler Clinic 

In addltinii to tin physical terjuiremi ills of any summer camp i 
i-inip for dlaln-tic rliildtiai must jirmide a laboratora and must 
Imhidi a pi ui for weiglieil diets, nsseulial tests Include lliow for n« 
tom iiuantilallsi and ijualllaluc lists for sugar capillary hlood 
sugiis uid whili hWl eouiils Weighed diets wen originally sersi-d 
Cititiala stsh Tnors wen rnlmmlred bs tin wrighuig of bot foods 
it the table Tills tail is dum by a rr,„niar coimsrllor Cold foods are 
isitgbnl and smell at eirli cbildi. pises In-foir the ini-al 

I tiTS. l'^ l-asirs I nil-a riin'r i-f iIm- Srs* tai£tiad rVjr-t»-„ 
lU'sKxi, iJ'j 0 I 1 al n Mol r»l riwiia 
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>4 c’s-s! iv* '■S' ' 11‘a' t«l It'll ay 

lt\-» liT Nr"* 1 < ^ Ifr>. 4 ^ r 



TABLE 1 

BY OF TbeATMENT OF DiABETES — BoYS 
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The dietary formula followed is that estabhshed by the senior 
author^ for juvenile cases of diabetes The prescnption for calones is 
based upon the age of the patient, namely 1000 calones at age one, 
and 100 calones added for each year of age until the completion of 
growth and development so that a child of ten, for example, would 
receive 1900 calones The carbohydrate forms 40 per cent, the pro- 
tem 20 per cent and the fat 40 per cent of the total calones The diet 
for the boys mcreases unfal the age of 19, whereas the maximum diet 
for the girls is attamed at the age of the completion of development 
at about 13 or 14 years Protamme zme and crystaUme insuhn were 
given as separate mjections to each camper before the breakfast meal 
The standard for control was ( 1 ) glycosuna m twenty-four hours to 
be less than 10 per cent of the carbohydrate mtake and (2) freedom 
from diacetic acid or acetone 


The usual vacation penod for each child was two weeks This length 
of stay IS adequate for the regulation of diabetes and allows for the 
maximum number of children to enjoy the advantages of the camp 
Shorter penods of observation were due to homesickness A few camp 
ers remamed as long as two months which was the duration of the 
camp session The boys’ and girls’ camps were run as entuely separate 
umts, the former. Camp Tonawandah, in New London, New Hamp 
shire, the latter, Clara Barton Homestead Camp, in North Oxford, 
Massachusetts 


On the day of arrival, the children were exammed by the doctors, 
and insuhn and dietary prescriptions, previously planned, were re 
evaluated and changed as necessary At least two local doctors were 
contacted m the vicmity of each camp to care for any immediate 
emergencies If illnesses required hospitahzation, the children were 


sent to the New England Deaconess Hospital m Boston 

The nurses, all of whom have had several years of traming wth 
diabetes, regulated the insuhn accordmg to the loss of sugar m the 
twenty-four hour specimens, and accordmg .to the smgle specimens 
voided at six, eleven, four and rune o’clock The nurses treated ^ 
actions with supplementary carbohydrate, and occasionally m ^ 
moderately severe reactions gave 0 3 cc adrenahn hydrochlon e 
(1 1000 solution) subcutaneously They were also prepared to a 
mmister 50 per cent glucose mtravenously if the occasion arose 
A summary of the boys’ progress at camp is shown m L ^ 
There were eighty-six boys rangmg m ages from 4 to 16 years 
table gives an average for each age group m regard to msuhn 
ment, number of grams of sugar lost m the twenty-four hours an 
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dietary prcsoipbon for the first, sixth and thirteenth day of camp, 
tlie values for blood sugar taken usually on the same day at fasting, 
11 00 A,M and 4 00 pjii , the average weiglit, gain or loss, height, and 
tlie percentage of cases of Insulin Induration and atrophy 
The insulin requirements were generally slightly decreased or 
mainlamed at the same level There vvas a sharp increase in the 
amount of insulin in the age groups from 12 years on This corresponds 
to the onset of the development of the sccondaiy sex characteristics 
and, in general, the insulin requirement increases vvnth each succeed 
ing year of age from an average of 17 to 63 units The dietary prescrip- 
tion remained more or less constant during the tvvo-vveek period for 
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percentages in tie different age groups A report by the senior author’ 
shows that in 1939 only 10 per cent of all diabetic children had insulm 
pads or induration Induration occurs less frequently vnth protamine 



PUBIC HAIR AXILLARY MAIR VOICE CHANCE 

Fig 55 — Diabebc boys, development 


zinc insulin than with crystalline insulin Variations in the site of 
injecbon of insulin decrease the number of pads Nmeteen per cent of 
the entire group of boys had mduration Local atrophy vaned accord 

TABLE 4 

Comparison of Weight and Height of Normal and Diabetic Gnus 


Age, Years 

Height, Inches 

Weight, Pounds 

Normal 

Diabetic 

Normal 

Diabetic 

5-5 9 

41 5 

44 

45 

42 5 

6-6 9 

43 

46 

48 

48 

7-7 9 

46 5 

47 

50 

48 

8-8 9 

47 

51 

59 

61 

9-9 9 

49 

55 

70 

69 

75 

80 

84 

97 

106 

119 

115 

114 

10-10 9 

51 

57 

78 

11-11 9 

53 

58 

83 

12-12 9 

56 

59 

88 

13-13 9 

57 5 

61 

99 

14-14 9 

60 5 

62 

104 

15-15 9 

61 5 

62 

106 

16-16 9 

62 

63 

[ 116 

17-17 9 

62 5 

1 

62 

110 


mg to age, but appearead more prevalent at age 12 when 70 
showed it Previous surveys mdicate at least 30 per cent of the la 
children have atrophy This group of boys shows an over-all perce 
tage of 23, 
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The sequence of secondar)' sex characerisbes (growlh of testes, 
pubic and axillar) liau-, cliange of \oice, body hau- and maturity') was 
recorded Figure 55 iUustrafes the normal course of development of 
the diabetic boys At ago 12, llicre was only one pahent witli pubic 
hair Tile 13 year old age group shosved seven boys with pubic hair, 
six with axillary hair and two vvltli change of voice At 14, there were 
seven boys with pubic hair, six with axillary hair, and six with change 
of voice At 15, all boys had pubic hair, three showed axillary hair. 



rie SO 0,1, dcnclopiiimL 


md tine, lud clniiv,. of voic^ All 10 >,nr old group 

vliovvcd pubic hair nxlllarv hili, nnd change of vein 

\ vu.uinnry of lh< 1! I diaMic gl.l, ranging In ages from 4 to 17 
veaiv ,v diinva, in TaljI. 3 C.-ncrallv tl.e total mlones w,rr less fo, 
ll.c i.uU thin for the Iwys Tin edn |m for the 4 vrar old giiU wn, 

""" to a nuxlmnin -.verag, of 

11 I') for 13 jpr old gifU Tin ratlxiludrale Increwo*! finni for 
4 VC u o’d g.iU to a inavunnnl nvcrjg, nf COS for 13 and 1 1 vc,, old 
inunpi Tlu KuU avumte an adnft cahuic ,1IH non after llic age 
.l.nchTirnpt tn^an.e tl .,r gmwtS iv .rn.plctc gub ng,a s 

14 I .and I. w.re .'.rhtU ov.twcicM In, ^ 

|1h-v il«wnl a «ei I'e, la il,- iw,, «<al jm-u«I 
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The blood sugars for the girls also showed good control The in 
suhn requirement remained more or less constant, mdicating that, 
m general, the girls were m good control when they arrived at camp 
Not a smgle group of the girls showed a loss of 10 per cent of their 
carbohydrate mtake on the first day Table 4 illustrates the weight- 
height relationships for this group of girls as compared with the 
normal for their age. Among this group of girls, 16 per cent showed 
mdurabon at the site of the mjection of msulm and 37 per cent ex- 
hibited some atrophy 

The normal course of development, m the diabetic girls is shown in 
Figure 56 Development of hips, pubic and axillary hair and cata- 
mema were recorded for each girl By the fifteenth year, all the girls 
demonstrated the development of hips, breasts, pubic hair and axillary 
hair The onset of catamema was somewhat delayed, and was not 
complete m all girls imtd the 17 year age group. 

The summer camp for diabetic children continues to be a valuable 
adjunct m the treatment of the disease and helps to combat the 
present shortage of hospital faoihfaes 

REFERENCE 

I Joslin, E P , Root, H F , White, P , Marble, A and Bailey, C C Treatment 
of Diabetes, 8th ed Philadelphia, Lea & Febiger, 1946, p 678 



DIABETIC ACIDOSIS AND COSU 

Randaix G Spbacoe, Ph D (Med ), CJ * 

Lack of control of scr’cro diabetes may lead to diabetic acidosis, 
which is the forerunner of diabetic comaf The latter is a serious 
medical emergency which calls for prompt and energetic treatment 
based on sound phj'slologic principles if the life of the pabent is to 
be saved 

Fortunately, diabetic coma does not arise without ample warning 
Tlicrcforc, it can be averted if diabebc oddosis is eitlier prevented 
or recognized early and beated effectively Usually, thirst and polyuria 
arc present for a variable period of lime before crddcnccs of hetosis 
(acidosis) mahe their appearance Results of tests of the unne for 
glucose are strongly positive, and with the development of hetosis 
the results of tests for acetone and diaectic acid also become positive 
The early sjuiptoins of ketosis arc likely to be inconspicuous and 
deccptisc kVcakucss, flushing of the face, hcadadic, anorexia, nausea, 
pain in flic legs, abdomen and back, shortness of breath on cxcrUon 
and apath) arc among the common early s>'mptoms Later, all these 
sj-mptoms are accentuated, and somibng, dehydration, air hunger, 
somnolence and Cnall), coma, dcrclop An appredaUon of the gmsc 
potentialities of the early symptoms of acidosis should be had by 
escry diabetic patient and his or her physician 
rnOLOCl AND rnEVENTION 

Diabetic coma may occur solely as a result of fnadc<iuatc beat 
mcnl of uncompheatrd diabetes or, more commonly, as a consequence 
of a complicating condition svhicli tcmpomrlly liitcnsiflcs tlie diabetes 
Among cldctl) persons uhosc dialietrs Is mild coma d ocs not occur 
t lom llie Dirliion oi Mrdirim- U,nlr n«iintrt MInneloU. 

• Inittuclor In Vtniinnr Fouml.tlnn for SfoJial Edocitloji «nd Pr- 

imrch, Cra.Iiulo Scliool, Uru.vntt) of VlinwTou Conju) Ing rl.filcUn In Di%1 
ci Mrtlirim* Ma'i'O Clinlr 

f In «on<o rmnotii iIm- imn '.lUb-Uc |. ml.Vsdlng, for « pillTOl m«r 

ti.- gravrlr lU «llli itUVlK- .oJtnI. s.illo»ii ariuiDr m-nsiair Ii Ivl 

r -no OUT cilC n 1' •rr'v Ibr trmi "lilil.'Uc ctrm* In •rtl-nil cf nJBcifrl 
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mVotn Of toil jm too rr^ trcirOVti rf l!,o ,(,io ,f iwrtsu-TO H 
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except in association with some comphcating condition When coma 
does occur, m old or young, it usually can be attributed to ignorance 
or neglect on the part of the patient (or the parents, if the victim is a 
child), the physician or both 

In most cases, the precipitating cause of acidosis and coma is one, 
or a combmation of more than one, of the foUowmg factors (1) 
omission of msulm, or the talong of msufBcient amounts of insulin, 
(2) acute infection, particularly respiratory infection, (3) fracture 
of a bone, or other mjury, (4) surgical operation, (5) hyperthyroid 
ism, (6) pregnancy, and (rarely) (7) resistance to msulm Dietarj' 
indiscretion, commonly believed to be an important cause of coma, is 
purposely omitted from the list While this may be a factor m some 
cases, it IS doubtful whether it is ever the sole cause A careful history 
of the events leading up to the development of coma usually will dis- 
close some other more important factor, such as an madequate ariiount 
of msulm or mtercurrent illness Failure of the patient with severe 
diabetes to reahze that he needs msuhn, even if he is not talong food, 
IS a particularly common error 

It follows from the foregomg remarks that diabetic aadosis of sen 
ous proportions usually can be prevented by careful day-by-day con- 
trol of uncomphcated diabetes, and by adequate treatment of diabetes 


which is comphcated bj' factors which tend to make it more severe 
than before In the presence of mtercurrent lUness, the urme should 
be tested for sugar four times daily, that is, before each meal and at 
bedtime If a grade 4 reaction with Benedicts solution is found, the 
Gerhardt test for diacetic acid should be performed If glycosuna 
occurs m a case m which it was previously absent, or if the usual 
degree of glycosuna is found to be mcreased, but acetone bodies are 
not found, smtable adjustments of the doses of msuhn can be made 
If, on the other hand, acetone bodies m addition to sugar are foun 
m the urme, the situation is potentially more hazardous, and treat- 
ment must be pursued more vigorously Some orderly procedure tor 
the management of diabetes under such cucumstances should e 
followed Essential features of such a procedure are (1) frequent 
tests of the urme for sugar and acetone bodies, (2) administration o 
soluble msuhn at frequent mtervals m doses determmed by the resul 
of urme tests, and (3) mamtenance of stores of glycogen (bemuse 
they msure agamst ketosis ) by the use of a simple diet which is air ) 


high m carbohydrate tt^ 

A simple and effective plan, based on suggestions by Woo )a ^ 
IS as follows The day is divided mto four penods of six hours eac 
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At the end of each sLs hour penod die patients bladder is emptied 
and die unne is tested for sugar and diacetic add Immediately after 
the test of tlic unne is completed a dose of soluble insulin is admin- 
istered and a standard feeding which has a glucose \alue of npprod 
mately 30 gm is gisen This standard feeding mav consist of 300 
gm of orange |uice, 300 gm of ginger ole, 400 gm of milk or any 
desired feeding whlcli has a glucose saluo of 30 gm If the patient has 
not presiously been taking insulin, the inlUal dose may be approxi- 
mately 10 units If ho has been taking insulin, the mitial dose may be 
a fourth or more of the total dose used in the previous twenty-four 
hours If the patient has been using protamine zinc insulin or a com 
bination of protamine zinc insulin and regular insulin, the usual dose 
may bo administered at the beginnmg of the first six hour period of 
cadi day, in addition to the supplementary dose of soluble Insulin, 
but in a separate site If, at tlie end of the first sLx hour period, tlie 
urine still contains both sugar and diacetic add, tlie dose of insuhn 
for die second penod is made 4 to 8 units more than that whicli was 
administered for die first period Subsertuent doses are increased if 
diacctic acid persists, left unchanged if glycosuria of grade 3 or 4 is 
present without diacctic add. and reduced by 4 to 8 units if gly cosunn 
of grade 2 or less is present Wlicn the urine has been free of sugar, 
or nuarb so, for two or dime succcssise periods and the illness wlildl 
prcdpilatiKl addosls has subsided, die predous program of treatment 
may be resumed. 

In an occasional case in wJiich the intcrcurrcnt illness has a nro- 
foimd nggras-atlng effect on die diabetes, it may be advisable to 
modify die foregoing emergency program in die early penods by test- 
ing of the urine and die adminiUmllon of soluble insulin at inters als 
of three bouts Tlie standard fccdlnp can lx kept spaceil sis hours 
a|)at( If acidosis which (s jcserc enough to produce symptoms Is 
present, Ircilmciil should lie tamed out along die huts outlined Klow 
for tllilx-dc coma. 


PATiiOLorir nnsiOLOcy 

With the dexhipurnt of srscre dialielic acidosis almost all In 
cnlcd earlwhsxinle is rsr-rtesi In die urine In the form of glucose In 
adjltlnii sitiujily nil iii gar derived from ingest.-d nr Ixxls piotria is 
lost In die uniu As a tcsult atxeletitci! ralaboh-m of fat and protein 
occurs in a i rfi.stt to meet tlie rmirs retiulinne.,‘s of di, l^xlv 
Sooner n- latoi. die rale of (o-m.a1tou of acetone Ixxiirs iai«-)one 
tu-tadnilmsyiritstle add and dlacetlr add) ncoestr ([.r rjie<,r 
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utilization m the tissues, so that they accumulate m the body fluids 
and are excreted in the mine and expired air A state of diabetic 
acidosis then exists 

As a result of the foregomg events, senous secondary disturbances 
of flmd and electrolyte economy ensue These disturbances may be 
factors of major unportance m the production of coma and a fatal 
outcome. The passage of large amounts of sugar, ketone bodies, mtrog- 
enous products and electrolytes mto the urme provokes the excretion 
of tiemendous quantibes of water. Vomitmg may further augment 
the loss of flmds and electrolytes The result is a marked contraction 
of the volume of the extracellular fluid, mcludmg the blood plasma 
and, ultimately, loss of mtraceUular flmd as well. Severe dehydration 
may lead to renal msuflSciency, anuna and circulatory collapse. 

Before ketone acids are excreted m the urme they are neutralized 
by basic substances At first, ammoma serves this purpose, but m severe 
ketosis the rate of formation of the ketone acids is so rapid that the 
ammoma mechamsm is soon overwhelmed Furthermore, with the 
development of renal msuflSciency, the ability of the kidneys to pro- 
duce ammoma is impaued There is then a contmuous loss of sodium 
and other basic ions m the urme An additional part of the body’s 
reserve of base is combmed m the body flmds with retained ketone 
aads, other morganic acids, phosphates and sulfates, at the expense 
of bicarbonate At the same time there is a loss of chlondes m the 
urme and,- m some cases, by vonutmg 

The foregomg disturbances are reflected in profound alterations 
of the acid-base eqmhbnum of the blood plasma and extracellular 
flmd The prease pattern of these alterations vanes somewhat, de- 
pendmg on the seventy and duration of the acidosis, the presence or 
absence of vomitmg and the status of renal fimcbon Three represen- 
tative examples are given m B, C and D of Figme 57, together wth, 
m A of the same figure, a chart of the normal aad-base eqmhbnum 
A common featme of all mstances of untreated diabetic acidosis is a 
reduction m the carbon dioxide combinmg power of the blood plasma. 
This IS an mduect measme of the amount of sodium which has been 
lost through the kidneys plus the amount which is held m combma 
bon with acid substances m the body flmds There is always more or 
less accumulabon of ketone acids m the blood The behavior o ^ 
plasma chlondes is vanable and seemmgly enabc When aadoM is o^ 
long durabon or is associated with vomitmg, the plasma chlon 
hkely to be decreased Frequently, there is' an accumulabon o m 
enous compounds m the blood because of accelerated cata o 
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Fig 57 -T1.0 add bast eomposltloa of ibe blood plajttm In three cmo ot dl 
obellc addosis compared \dth notmaL The data are dmrted after the method of 
CUmble Value, are cipm.ed a. mlllJ-e<pii«lentj per Uler of plonna. Hind 
Uncom odd. li«lude fuU.lc. phosphate, belie add. uric add and amino add.. 
A b *e normal B r^rerent. d.abeUe addosi, of a few hour, duration 

^eUl M >Tm. old Prebahl) a. a comequenee of rapid dehj-draUon, there ha. 
been a .light Inereare In the eoneentralton of the total bare of the pb.ma 
Tlrere ha. b«n a nvr.VeJ redoetlon of the plasma bicarbonate rouchly cotre. 
porrdlPK to tlm aeerimubllon o^ lelooe add. in the blood. The carbon diodde 
combining pm.rr of llm pbmra 1. M .-olume. per 100 era The paUenl ha. 
.-omllerl only once and the omeentmlJon of pbmu chlorides ha. remained ereen 
tlaDy nor^ C represent, .cttc dbhelie addml. of at let three da.-, duration 
arrested .dth .-on.lilng In a 17 )e,u, old Ses-eral fartor, hare contributed 
to the rrdurtkm of pbrma blcarheina.r to a dangeioo.ly W lesel (pbrmn car 
1,^ dtnride e^hinlng pon-er H7 rel.unr. per JOO ce ) a lorg- aeenmubtte. 
rt Vrlntre icbir a .Irere.re of ilur total bare ,nd on Incrrsle of mtoe!|,nr„„ 
acid. Tlw rtmrmlraUm of cldmi 'e. In the p'arm. bar been reduced to 67 rall’J 
crjulrelmi. per lire D reprerent. dbbeilc aHdorlr In a wrmjn 50 year, old mho 
Ud been rlrerlerflng .ireplorri r-f rmrorlrollej d.jbeler for two year, rredne. 

".T ‘'i'TT r*^ • tWttUre 

abV p^l lelree erltIrePv IH A. a ee-urepr-nee three la, been a 

r-orlol Jerer rr ,| |'e , >1 Ure ai-1 a resrre |rdneei„, | 

l-reate Ip'rens r.d -n J -,1 'e j- 100 ee 1 In. 
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tissue protem and unpaired renal excretion The concentration of total 
base in the blood plasma may be normal, mcreased or dirmmslied, 
dependmg on the interplay of several factors, notably the relahve 
rates of loss of water and of base Until ketosis is far advanced, there 
IS relatively httle change in the reaction of the blood Finally, how- 
ever, all regulatory mechanisms fail and there is a progressive decrease 
m the alkalmity of the blood until it becomes shghtly acid m reaction 
Before the latter event occurs, coma usually has supervened and, 
mdeed, death may have resulted. 

Another feature of the disturbed electrolyte metabolism of diabebc 
coma which deserves more attention than it has received m the past 
IS the loss of large amounts of potassium from the body Thirteen 
years ago Atchley, Loeb, Richards, Benedict and Dnscoll,^ in a care- 
ful study of the metabohsm of two diabetic patients, demonstrated a 
markedly negative balance for potassium as well as other basic ions 
durmg the development of diabetic acidosis, and a correspondingly 
large positive balance durmg recovery Smce most of the potassium 
of the body is m the mtraceUular flmd, it is withm the realm of pos- 
sibdity that loss of potassium is responsible, m part, for the disturb- 
ances of function of the cells which lead to death in certauTh^mg 
mstances of diabetic coma even, m some mstances, after the electro- 
lyte pattern of the blood plasma has been restored to nonnaL We 
have observed, for example, that in such cases the Kussmaul breathing 
tends to disappear, and a totally irregular type of respiration super- 
venes, suggestmg a grave disturbance of function of the cells of the 
respuatory center or the muscles of respuation, or both Holler^ re- 
cently reported an important case of diabetic coma m which, during 
the course of treatment, the value for serum potassium was reduced 
to an extremely low figure, with associated weakness of the extrenubes 
and of the muscles of respuation Although the respuatory distress 
was so severe as to endanger hfe, prompt improvement and eventual 
recovery occurred after the mtravenous administration of potassium 
chlonde 

Chmcally, the degree of depression of the carbon dioxide com 
bming power of the blood plasma is a better measure of the seventy 
of acid mtoxication than is the degree of elevation of the blood sugar 
Although the value for blood sugar usually is elevated, there ^ bo 
rehable correlation between the degree of hyperglycemia an 
seventy of the acidosis The degree of hyperpnea or au 
the other hand, is approximately proportional to the depression o 
carbon dioxide combinmg power, the degree of unconsciousn 
however, may not be 



DIADFTIC ACIDOSIS AND COMA 


451 


TREATJIENT 

The viclim of severe diabetic addosis, svith or wnthout actual coma, 
is nearing the end of a rapid, downhill course If he is to be saved, 
treatment must be imtiated without delay and pursued encrgeticall) 
The prime essentials are prompt and eoniinued administration of 
insulin in adequate doses and replacement of depleted reserves of 
uatcr and electrolytes 

Each patient In acidosis or coma presents an individual therapeutic 
problem For example, a patient who has coma of long duration com 
plicated by infection usually presents a more senous therapeutic prob- 
lem than one who has uncomplicated coma of short duration The 
administration of insuhn, fluids and electrolytes cannot be reduced 
to fixed rules Nesetthcless it is well to ha\e in mind some basic 
principles of treatment which can be applied ns necessary to meet 
the needs of the indii'idual case The response to treatment in the first 
three hours provides a clue concerning the \agor svith which subse- 
quent therapy must be pursued. 

Tlic patient in diabetic coma should bo treated in a hospital, pref- 
crabl} by a team, the minimal personnel of which includes the attend 
Ing ph)iidnn a laborators teclmlcian and a capable nurse Thes 
should be in constant attendance until the patient is out of danger 
Innsmiicli as prompt institution of treatment is an important factor 
in prognosis, administration of insulin should begin at home as soon 
as the diagnosis is made If the journey to the hospital Is a long one, 
additional insulin and c\cn fluids can bo admlnlstcrctl parcnterallj 
en route Tile hospital sliould tic ndsased in ndsaince when to cx]>ect 
the patient so that anangements for Ins care can be made 

DiIIlCTiltles wall lie nsoidrsl if the course of treatment is siiblectcd 
to earrfiil laliornton control To this end the xalucs for blood sugar 
and plasma carbon diosidi conibiuini: power and in some instances 
the blood urea and plasma clitoiides, should lie determined eaer) 
three hours until the patient is out of danger Tlie results of these 
dettaaninatfons together with a ninnirig record of all treatment and 
notes ronecmlng the clmirat omditlou of the patient should be 
clnrlid in laliulir form, so tint a ssmeise jumman of tlicraps and 
progress is available at idl tones 

f enerai (jirr — Tlie liidllional treatment of dial>elic coma calls 
for plariiig the patient m a warm le-d pn/raaMj it, a prfiate room, 
ami ssiasersini Ids I«h1v belt In tnraiis ot ssjttn lilinlets Hersever 
lesullt 1 f rvpetiiiiental stiiii ei In tmail scari Juse lupgmtetl |I,jt the 

(K'flp’.eial sa .'liUtati ei p o,l nvs! bv bejt uiis bava- a sle'rtrrusus 
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effect in vanous shocklike states, and it is possible that these ohjecbons 
may apply with equal force to the use of heat m diabetic coma Cer- 
tainly, hot water bottles should not be used, for many patients have 
been burned by them Gastric lavage with a 5 per cent solution of 
sodium bicarbonate is earned out ** This procedure often removes 
considerable matenal from the stomach, and aids m the detection of 
atony of the stomach After the lavage has been completed, 300 cc. of 
the solution of sodium bicarbonate may be left m the stomach 
In the meantime, blood is drawn for chemical analysis, the pabent 
IS exarmned and an effort is made to determme why acidosis and 
coma developed If the coma is not readily explamed by omission of 
msuhn or failure of the patient to take sufficient msuhn, a careful 
search for some comphcation which might have precipitated the 
trouble should be made. Deservmg of particular considerabon are 
hyperthyroidism, respuatory mfeebon, acute appendicitis, cholecysbfas 
and infections of the urmary tract If infecbon is foimd, appropriate 
measures for its beatment should be msbtuted, if possible 

The foregoing measures are adjuncts to the principal treatmeni 
They should be earned out with speed and precision, and should not 
be allowed to divert attention from the prime essentials, namely, the 


administration of insulin, fluid and electrolytes 
Administration of Insulin.— If an adequate imbal dose has not been 
given before the pabent reaches the hospital, it should be admin- 
istered withm a few minutes after he arrives Chief rehance is placed 


on soluble msuhn In addibon, m some cases, the contmumg effect 
of 50 to 100 units of protarmne zme msuhn given at the outset of 
beatment has advantages ° The size of the mibal dose and of subs^ 
quent doses of soluble msuhn must be gauged by the seventy an 
durafaon of the acidosis, the age of the pabent and the presence or 
absence of complicabons In the presence of severe acidosis, the inib 
dose should be that amount which will give a maximal msulm effect 
as qmckly as possible, that is, a dose which will produce as much 
effect as any dose Woodyatt® estimated that a dose of 2 umts per 
kilogram of body weight wiU give a maximal effect, but at the Mayo 
Chmc we sometimes employ twice this amount The msuhn is injecte 
subcutaneously m two or more sites to facihtate absorpbon A secon 


* A liter of 5 per cent solution of sodium bicarbonate is prepared as o 
In 1000 cc. of cool, sterile, tnple-disfalled water dissolve 50 gm 
pure sodium bicarbonate The solution must not be boiled, for 
cause the formation of sodium carbonate Half of the solubon is usra fOT 
lavage and the other half is saved for mtravenous admimstration, if this p 


necessary 
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“maxiinal" dose Is administered in two to three hours and a third after 
a similar interval ^^'hen the condition is milder, and for small chil- 
dren. smaller doses usually are used 

The giving of a largo total amount of Insulin need not be a cause 
for concern, if the pahent is observed carefully Death in diabetic 
coma is much more likely to result from undertreatment than from 
overtreatmenL The danger of a rapid transibon from diabetic coma 
to hypoglycemic coma without warning symptoms is slight H>’po- 
glyccmia is virtually unheard of in the first six hours of treatment of 
severo acidosis, c\ cn when tremendous doses of insulin are employed 
If it occurs later it will not have serious consequences, if it is recog- 
nized and treated promptly 

When recovery becomes endent, the size of doses and frequency of 
administration of insulin can be diminished, depending on clinical 
judgment and the results of examinations of the blood and urine 
For a time after correction of ketosis the diabetes continues to be 
more severe than previously, and relapses into coma may occur if 
adequate treatment is not maintained. 

Fluids and Elcctroljlcs —The patient in diabetic coma is always 
severely dehydrated. Restoration of hydration is essential for recov 
cry The most effective method In the early hours of treatment is tlie 
administration of Isotonic solution of sodium chloride by vcnocly’sls 
Tlic initial sample of blood for the determination of blood sugar, 
plasma carbon dioxide combining power, plasma cliloridcs and blood 
urea is drawn soon after tlic patient Is admitted to tlic hospital, and 
administration of Iluld is started at once without vnthdravval of tlic 
needle from the vein The first liter or two of fluid can be given 
rapidly, even when tlicrc is cvddcncc of circulatory' failure for circult- 
tory failure usually is due in large ptrt to contraction of the volume 
of the drculatlng blood rather Ihm to mytxxirdial vveak-ncss Subse- 
quent intravenous injections mty lie given more slowly Ctmpbcll, 
UccscT and Kcpler= oluerved a patient with severe diabetic acidosis 
with coma to whom the Ddmlnlxtration of more than iXXW cc. of fluid 
in twenty four hours was ncct-isxry for rcsloratlon of hydration and 
the forttvallon of a relatively small volume of urine. 

In a fevv eaies there are ratlirT clear indications for the jud/cious 
use of alkali If die cailwn dioxide combining power rematnr less tlian 
15 voUimei per JPO cc. of plaima xvhde tlic (iIokI sugar desacjvev 
mailrdl) and dhtievlnp hyyvipne.i jiers' ‘t, 'Jt) <e. of a 5 per ceil 
solution of rodium birarlKmatc may lie adril'iiitcied intuvraoiivlv 
slmvly Ijtieme byperpnra utually cm tie re’ievcd by tliis 
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means " Recently, in some cases, we have employed a solution con 
tammg an excess of sodium ion from the outset of treatment m place 
of isotomc solution of sodium chlonde This solution provides the 
pabent with sodium and chlonde ion m approximately the same rela 
bve concentrabons as occur m the blood plasma In addition, the 
solubon contams a small amoimt of potassium, which may offer some 
addibonal advantage in view of the loss of this substance from the 
body m diabebc acidosiSi Although the use of such a solubon seems 
to have a rabonal basis, sufficient data have not yet been accumulated 
to assay its usefulness in the treatment of diabetic coma f 

As a rule, there is httle to be gamed by the mbavenous admmistra 
bon of glucose durmg the ffist six hours of* treatment, because the 
pabent continues to excrete large amounts of unutilized glucose m 
the urme Later, when the blood sugar decreases and glycosuna 
diminishes, glucose can be administered mtiavenously, if the patient 
is not yet able to tolerate sweetened drinks by mouffi 

Treatment of Circulatory Collapse and Anuria.— These are grave 
prognostic signs which sometimes fail to respond to treatment The)' 
are manifested by a falhng blood pressure and a conbnued failure to 
form urme as hydration is restored. The mitial treatment is the mtra 
venous admmistiabon of adequate amounts of isotbmc solubon of 
sodium chlonde Circulatory stimulants, such as digitalis and caffeine, 
are of questionable value The transfusion of whole blood or the infn 
sion of blood plasma occasionally appears to be beneficial 

PROGNOSIS 

The prognosis depends largely on the duration and seventy of acid 
osis, the age of the patient, the presence or absence of comphcabons 

** It should be pointed out that Joshn and his assocaates® have established an 
enviable record in the treatment of diabebc coma without the use of alhah. How 
ever, there is httle doubt that the administrabon of alkali hastens the restoration 
of normal aad-base balance m some cases, and occasionally may even be a e- 
cidmg factor in recovery , 

fThe solution which is being used at present was planned by Dr 
Leaf It IS made up as follows to 700 cc of sterile isotomc solution of sodium 
chlonde in a hter bottle are added 240 cc of tnple-distilled water, 50 ^ o ® 
molar solubon of sodium lactate and 10 cc. of a 10 per cent solution ^ 
sium chlonde AH solutions are kept m separate sterile contamers, and are ^ 
just before the preparation is to be used. The final solution is slightly hyp 
its composition m milh-equivalents per hter being as follows sodium, 158, 

Slum, 13 , chlonde, 123 , lactate, 48 Additional chmcal expenence ° 

cumulation of more metabohc data can be expected to suggest some mooin 
of the composition of this solution 
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and the promptness and adequacy of treatment The fatality rate Is 
higher among elderly patients than among young patients Total un 
consciousness, esidences of circulatory collapse, marhed renal failure 
and the presence of osenvhelming mfechon all are unfavorable signs 
However poor the prognosis may appear at the outset, treatment 
should be pursued energehcally, for not infrequentlj a patient who 
is practically moribund can be saved. 
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TREATMENT OF DIABETIC COMA AND PRE-COMA 

Coma Complicated, by Bacteremia and Gangrene; Pre-Coma 
Associated with lipemia Retinalis 

Howard F Root, M D , FA CJP * and 
F Gorham Brigham, M D , F A C P f 

INTRODUCTION 

The complications accompanymg vanous stages of diabetic coma 
and pre-coma vary in seventy, m their effects upon treatment, and 
m then relationship to the pathologic physiology of the acidosis it- 
self Smce the clinical features of diabetic acidosis change rapidly 
without clearly defined transitions from one stage to another, vanous 
classifications and mdices of seventy have been employed It has been 
customary to classify cases of acidosis as true diabetic coma when 
the carbon dioxide content of the blood plasma is 20 volumes per 
cent (9 milh-eqmvalents per hter) or less This is based upon the 
fact that m the penod before the use of msuhn patients with aadosis 
measured by a carbon dioxide content of blood plasma below 20 vol- 
umes per cent rarely recovered It is recognized, however, that pa- 
tients m the pre-coma stage of acidosis, when the blood carbon diox- 
ide value may be between 20 and 35 volumes per cent, may have such 
senous comphcations that the prognosis is also cntical One of the 
patients here descnbed entered m far-advanced diabetic coma with 
senous comphcations and the other m the pre-coma stage of ketosis 
ivith gross hpetnia 

Case I (Hosp No 7653) —A housewife, aged 67 years, with diab- 
etes of eighteen years’ duration, entered the New En^and Deaconess 
Hospital July 26, 1946 unconscious m diabetic coma Her diabetic 
treatment had been begun m March, 1929 and she had taken insulm 
fairly regularly smce that time At her last exammation oD June 10, 
1946 a banum enema had shown no filhng defect but had demon- 
strated dense calcification of the ihac artenes as well as of the ab- 
dommal aorta Coronary artenosclerosis with angma of effort had been 
present f or some years. An electrocardiogram m February, 1943 

From the New England Deaconess Hospital, Boston. 

* Ph>-siaan-in-Chlef, New England Deaconess Hospital, Associate in Meril 
cine. Harvard Medrcal School 

t Pliysician-Jn-Chief, Palmer Memorial Hospital, Boston 
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showed regular rhythm, a QRS of 0 12 and P-R mten^als of 0 12 
seconds 

The present illness had begun fortj'-eight hours prenously witli 
nausea and vomitmg, for which reason she omitted her insulm The 
dose had only been 12 units of regular msulm daily She became 
unconscious soon and her local physiaan stated that she had been 
unconscious most of tlie day preceding admission 

The outstanding features of her exammafaon upon admission were 
a rectal temperature of 101° F , pulse 120, blood pressure 80 mm of 
mercuiy^ systolic and 60 mm diastolic, acetone breath and Kussmaul 
respu-abon The ej'eballs were soft, the tongue and skin extremely 
dry but warm No pulsation could be felt in the dorsalis pedis 
arteries The abdomen was flat but ratlier tender The presence of 
fever mdicated clearly that some comphcations accompanied her 
aadosis and as is our custom tlie assistance of a surgical consultant 
was sought m order tliat no abdominal comphcations might be over- 
looked Dr Tlieodore C Pratt noted tlie marked muscle spasm es- 
pecially throughout tlie upper abdomen which was shglitly greater 
on the nght but sbll not sufficiently localized to justify a diagnosis of 
any surgical mtra-abdominal disease A blood culture was taken im- 
mediately and subsequently reported as showing a nch growtli of 
Eschenchia coh Rcpehbon of tlie blood culture on hvo occasions 
again showed posibve growth of E coli 

The blood specimen drawn immediately upon admission showed 
a blood sugar of 666 mg per 100 cc , plasma carbon dioxide content 
of 6 miUi-equivalents per liter and a nonprotein nitrogen of 83 mg 
per 100 cc She was immediately given SO units of ci^'stalline insulin 
subcutaneously which was repeated twice uatliin tlie next two and 
a half hours so that she received 240 units within the first three hours 
after admission Between 9 30 p M and 5 am she received a total of 
400 units xxntli tlie result that tlie blood sugar had reached a normal 
value of 114 mg at 7 a m , or nine and one half hours after admis- 
sion She xvas then able to speak but xvas obviously irrabonal 

Coarse rales could be heard at both bases and repeated vomiting 
made tlie administrabon of fluids by mouth quite impossible in spite 
of the fact that gasbic lavage had been earned out prompflv wntlioiit 
obtaining any large amount of matenal The v-rav examination of tlie 
chest was negabve Tlie unne contained 96 mg of albumin and the 
sediment in a catheter specimen contained manv pus cells Tlie fev er, 
tlie persistent nausea and vomiting seemed due to an acute p)clo- 
ncpbnhs Examination of the blood had shown a surprisingh low 
white count of 6700 in contrast to the usual leiikocvtosis of diabetic 
coma The red blood cells numbered 3,930000 and tlie hemoglobin 
12,500 Tlie diffcrenhal count was essenfiallv normal In Table 1 wall 
be found a bnef summarv' of her record 
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Course —The bacteremia ansmg in the acute kidney infection was 
finally brought under control by the use of streptomycm, a million 
units a day for ten days Blood cultures became negative Durmg the 
first week of her stay the patient received pemcUhn, 200,000 umts 
dady Her dietary treatment was difficult first because of the seventy 
of the acidosis, secondly by reason of the infection and third because 
of a severe diarrhea Explanation for the diarrhea was not clear 
although gastnc analysis showed no free hydrochlonc acid even after 
histamme mjections The diagnosis of permcious anemia was naturally 
entertained but the red cells were not abnormally large The mean 
corpuscular volume was 85, the determmation havmg been made after 
dehydration was corrected 


TABLE 1 * 

Case I Diabetic Coma Complicated by Bacteremia, Pyelonephiutis, 
Popliteal Arterial Thrombosis, Gangrene and Amputation of Leg 


Dat« 

1»S 


Bkxxl 
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OOCc. lOOCt. 
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71 
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no 21 10 
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daily 

Temp. 100 1*F 

Btreptnmycm, 1,000,000 
umts dwy for 10 days 
(Aug. 10-201 


gb 


140 67 


82 


1070 

1002 


16 40 

8 86 

16 units daily] 


"Wesgbl 80 pounda. 


The patient was given dilute hydrochlonc acid by mouth Her diet 
was concentrated by the avoidance of salads, coarse vegetables and 
raw fruits She received vitamins m the form of vitamm B complex 
subcutaneously and thiamme by mouth At one tune three days after 
admission die abdomen became so distended that Wangensteen drain- 
age was insbtuted for a short penod Liver extract was given, 15 umts 
intramuscularly daily, as a means of controllmg the diarrhea’ and also 
insunng a sufficient vitamm mtake. In the diarrhea found m emaciated 
mabehc pabents where no amebae or other infecbon is present hver 
«diact has often been efiecbve The use of intravenous feedmg usme 
o per cent glucose solubon m saline enriched with vitamins had to be 
conbnued because of her very limited mtake by mouth. As \vill be 
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seen from the chart her total calonc intake often was as low as 700 
calones and commonly between 1200 and 1400 calories 

On August 14, when it seemed that the kidney infecbon was coming 
under control, the patient suddenly developed pain in the left laiee 
and lower leg which became cool and pale An occlusion of the left 
pophteal artery was evident and emergency treatment was inshtuted 
Low surface temperature and color changes from the midlower leg 
down to the toes were present but she still had motor power m the 
toes The foot was kept exposed at room temperature She was given 
papaverme, gram and macme, gram 1, every four hours The m- 
termittent venous occlusion apparatus was used one hour on and one 
hour off day and mght Heparm was used tiventy-four hours and fol- 
lowed by dicumarol which was conbnued for five days 

In spiW of all these efforts the color of the foot steaddy became 
worse unfal by August 20 it was evident that the blood supply was 
hopelessly deficient Durmg this time nausea and vomibng had be- 
come much more severe and the patient received mtravenous admin- 
istration of amigen solution The prolhrombm time fell as low as 51 
per cent and at this level she had a rectal hemorrhage, requinng 
transfusion Her general condition was not senously affected and left 
thigh amputation was earned out on August 23 Tlie operation was 
performed by Dr Theodore C Pratt under spinal anesthesia, no shock 
developed and her recovery dunng the next feiv days was rapid 

The patient was discharged with tlie stump entirely healed on Sep- 
tember 6 At this time the urine was sugar-free and had been so for 
several days The blood sugar was normS The msuhn dose had been 
rapidly reduced because of occasional low blood sugar values until 
she requued only a single dose of 16 units of protamine zinc insulin 
daily On November 9, 1946 she cheerfully displayed a healed stump 
and walked well with crutches 

Summary —Miex eighteen years of diabetes the development of 
acute pyelonephntis with bacteremia resulted m severe diabetic coma 
partly because of the omission of insulin upon advice that the nausea 
and vomiting which prei'ented the taking of food required the omis- 
sion of insulin The bacteremia was cured by means of streptomyan 
and penicillin after recovery horn diabetic coma A severe niitnbonal 
problem was present indicated by anemia of the secondary type which 
responded poorly to iron and other medication The diarrhea was 
brought under control by means of liver extract and dietary adjust- 
ment Sudden development of artcnal thrombosis m the left leg and 
subsequent gangrene necessitated amputation of the leg from which 
rccrn'CT)’ was uneventful 
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Case H (Hosp No 29387) -A student 19 years of age entered the 
New En^and Deaconess Hospital September 3, 1946 because of 
drowsiness and fatigue He had taken his usual dose of 40 umts of 
protamme zmc msuhn early that morning but because the urme con- 
tained 3 5 per cent sugar upon adrmssion he was given 20 umts at 
9 30 PJ.I The twelve hour urme specimen contamed 4 9 per cent 
sugar, 4 plus diacebc acid, and the fastmg blood sugar was 274 mg 
with a plasma carbon dioxide content of 13 miUimols The patient 
though somewhat drowsy upon admission was not vomitmg and was 
not acutely ill f 

The patent’s diabetes had begun with the usual polyuria m January, 
1945 His maximum wei^t was 165 pounds dressed m 1945 and his 


TABLE 2 

Case II Lipemia REnNAUfl and Diabetic Acidosis in^a Student, Aged 19 
Years, with Diabetes of Eighteen Months’ Duration 
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W bual meUboDo r»t« ud high Mood cholesterol the psbeot • hntory did not suggest hypothyroid- 

bdottiSAwS rigorous until tl» month precediug his nddosia Indeed be had walked three mHai few dnya 

appearance (fid not tuggest hjrpothyrmdmn. Ho was mnscolar, lean, and after ha dehydration was 
“crta na lia teitara and torn were eieelient. Hia hair waa healthy and of normal diatrlhutlon. 

height 6 feet 1 mch From January to November, 1945 he did well on 
et mone but then polyuna returned and msuhn was started By De- 
‘^ber, 1945 he was takmg 40 umts daily and then ivas placed on a 
re ahvely high fat diet taking 2 pounds of bacon m a week and about 
oimces of butter daily He Worked at college as a milk peddler and 
eals were irregular He gave up work one month before adrmssion 
because of exhaustion 
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■\\Tien his blood was drawn for chemical analysis it was obsers'ed 
to be light in color and upon separation the plasma was creamy white 
m appearance An examination of the eyegrounds showed that artenes 
and vems had practically tlie same color, a salmon pink, die disks were 
normal, no hemorrhages or refanitis was evident Lipemia refanabs was 
clearly evident and was confirmed by the report of the blood content 
of 1590 mg. of cholesterol Because of Ins moderate acidosis msulin 
was given each hour during that day with the result tliat he received 
fifteen mjechons m amounts that varied from 4 umts to 20 units ac- 
cordmg to the tests or a total of 180 umts of crj'Stalhne msulin plus 
40 units of protamme zmc insuhn Dunng the next few days he con- 
tmued to regime large doses of insuhn and the blood values for 
cholesterol contmued to be high m accordance with Table 2 
Within a few days the color of the vessels changed and the gross 
hpemia disappeared However, the patient did not become sugar-free 
for ten days and contmued to show an extraordinary degree of insulin 
resistance The x-ray exanunabon of chest and legs for arteriosclerosis 
was negabve The electrocardiogram showed low T waves almost iso- 
electnc in all leads, but with normal voltage m the ventricular com- 
plexes Although the clmical features of myxedema were absent he 
was given thyroid extract 0 3 gm daily No cause was found for the 
insuhn resistance 

At discharge all unne specimens were sugar-free His diet was 
carbohydrate 180 gm , protem 90 gm and fat 110 gm , and his insuhn 
dose was 100 umts protamme zinc insulin and 70 units crystalhne 
insulin 

Summary —A jxiung man witli diabetes of short durabon presented 
gross hpemia rebnahs associated wath only moderate acidosis which 
developed after a penod of some months on a high diet without ade- 
quate control of his diabetes with a sulBcient dose of msuhn For tlic 
low basal metabolic rate of minus 33 per cent, he received thyroid 
exbact 0 3 gm 

SYJIPTOMS A^D COURSE OF DIABETIC COJIA 
The character and se\ entv of sMuptoms depend mamly on the dc 
gree of reduebon m the alLiline reserve Thus there may be marked 
ketonuna with a strongl> posibxc reachon for acetone and diacehc 
acid with no symptoms w'hate\ er because as yet no real acidosis has 
dm’cloped and the carbon dioxide content of the blood is sbll normal 
As the ketosis increases and a dedme m the carbon dioxide content of 
the blood occurs, the following sjinptoms commonly may be observed 
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(1) weakness, (2) loss of appetite or nausea and vomiting, (3) flushed 
cheeks, (4) shghtly mcreased frequency of respiration, (5) acetone 
odor of the breath, (6) shght drowsiness Case II illustrates this early- 
stage of acidosis but this case is unusual m that gross hpemia was 
present also 

With advancing acidosis, in addition to the precedmg symptoms, 
abdominal pam, severe constipation and marked air hunger are fre- 
quently observed As drowsmess advances there may come a stage m 
which the patient apparently responds normally to questions but 
actually the central nervous system is so much affected that after re- 
covery he will have no recollection whatever of the conversation or 
even of such vigorous treatment as gastric lavage Unconsciousness 
usually does not occur until the acidosis has reached such a level that 
the carbon dioxide content of the blood is below 9 miUimols (20 vol- 
umes per cent), except m those cases in which a comphcating mfec- 
hon or vascular lesion may render the bram more sensitive to milder 
degrees of acidosis This is often the case m children, m whom an 
acute infection comphcatmg acidosis or precipitatmg the acidosis may 
be followed by unconsciousness when the acidosis is at a level meas- 
ured by a carbon dioxide content of the blood of perhaps 25 to 80 
volumes per cent Nausea and vomitmg are almost always present m 
the history of a patient who has true diabetic coma Yet exceptions 
exist As this IS wntten a young girl was admitted to the Deaconess 
Hospital with a blood carbon dioxide content of 5 millimols, and 
intense air hunger— typical diabetic coma She was not unconscious 
and demed hanng nausea or vomitmg, yet gastnc lavage yielded 
600 cc of thick food material mixed with tarry, black changed blood 
In full coma the unne shows much glucose, diacebc aad and 
acetone until the stage of exhaustion comes on when, with faflmg kid- 
ney and liver function, the amount of sugar m the urme dechnes and 
acetone bodies may even disappear The typical coma shower of 
short granular casts almost filling the field should always be sought 
The microscopic exammation may show pyuna as in Case I m which 
a severe complicabng infection of the gemtounnary tract underhes or 
complicates coma 


Physical examination m advanced coma reveals a blood pressure fa 
below normal rapid pulse, rapid deep respuabon and evidences o 
dehydrabon Thus the eyeballs are soft to the touch, the skir is cok 
and the exbem.bes mottled Somebmes a distended stomach can b, 
seen filling the cpigastnum The bladder is often full and distendec 
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because of begmning paralysis The white blood count is usually ele- 
vated to values from 25,000 to 50,000 although, when severe infection 
IS present, depression of the bone marrow may aJter the blood cytologj' 
In Case I an infection developed in the genitourinary tract which 
caused the nausea and vomitmg Then msuhn was omitted and severe 
acidosis rapidly progressed Possibly bacteremia resulted from the 
breakdown m the natural defenses consequent upon the subsequent 
acidosis and dehydrabon It is a most serious decision to advise any 
diabebc pafaent to give up insulm and insulm should never be omitted 
unless blood and urine tests clearly mdicate it 

PATHOLOGIC PHYSIOLOGY OF COSIA 
It has long been accepted that the three acetone bodies, beta, hy- 
droxybutync acid, diacebc acid and acetone are found only in traces 
in the blood and unne of normal individuals on normal diets but they 
may increase in amount dunng starvabon or periods when the carbo- 
hydrate of the diet is greatly restncted Tlie formabon of these ketone 
bodies occurs chiefly and almost enbrely in the liver by a breakdown 
of fatty acids These ketone substances are oxidized chiefly m the 
muscles and it is generally believed that diabebc muscles can oxidize 
these substances as well as normal muscles Their accumulabon in a 
pabent wth unconboUed diabetes is due to a rate of formabon which 
exceeds the capacity of the bssues for ublization 
The \anous chemical steps by which tliey are produced has been 
die subject of much study The older Knoop dieorj’ is now generally 
discredited and at present the beta-oxidabon-acebc acid condensation 
hj-pothesis of MacKay is accepted The body is able to adapt itself to 
a certain increase in the content of acetone bodies partly by excrebon 
m a higlilv acid unne and partly by neutrahzabon and excrebon as 
ammoma salt Furthermore, carbon dioxade is displaced from the bi- 
carbonate of die plasma by the ketone acid, and by means of this 
buffer acbon and also that of the blood protein considerable amounts 
of ketones can be taken up without appreciable diange in die blood 
Wflien, howoxer, excessive amounts accumulate and hjperglycemia is 
present, unnar^' excrebon results in great loss of base, chiefly sodium 
Increased excrebon of xvater bnngs about dehydrabon Tlie result is 
a lower body fluid x olume and a lowered concentrabon of base 

Particular importance at present is assigned to the loss of potassium 
although die loss of sodium in acidosis is known to be much greater 
in amount In sex ere aadosis the loss of potassium from the cells roav 
itself be the most important factor m the cellular deplebon and pos- 
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The objectives m treatment of coma ar ^at 

\Mnte, Marble, and Bailey^ as antiketogemc effect and the 

the utilization of carbohydrate improve the oxidation 

primary aim m treatment of diabetic gyear not only spme 

of glucose Woodyatt held that additional antiketogemc effect 

the oxidation of fatty aads but had ^ metabohsm and regards 

Stadie emphasazes total ®agmtude o ^ upper limit 

the metabolism of 2 5 grains f at p ^ CncJcm rezard the presence 

yond which ketosis will occur Mirsky an avoid ketosis It 

of gjycogen in the hver as the e^sen c ^ supphed 

1 should be noted that coma Pf ,^"^g^md coma case both an m- 
with glycogen Probably m the w ^ glycogen storage occur 

crease m ^ucose oxidation and an m 

Diabetes is the only disease m that the number of 

' to have special importance It rs true, ’ 1 concentration of 

diabetic patients whose blood shows ^ ^ventY or thirty years ago 
^ bpids today is decidedly less than was tru ^ ^ 9^.73 the aver- 
ts before the use of insuhn Thus in the {gr the first group 
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aorta and the aortic arch. The transibon to the thoracic aorta is sharpU angular 
(Fig 74) 



Fig 74 (Case V) —Aortic stenosis, anorml> of aorta Tlie ascending aorta is 
markcdl> dilated Tlic isthmus shows a sharplv angular defomut) 

Cage \T[ Aortic Stenosis Coarctation of tlie Aorta 

T W IS a bov of 5 The pabents birtli and earl> dcielopmcnt has been 
fectl) normal There is no historj of ci’anosis, di-spnea, etc In Fcbni-^, iJ ■ 
he contracted measles at which fame his ph>'Sician discmcrcd a loud j' 
murmur o\er the aortic area The parents had neier been told prcaaousl) 
the child had a murmur . 

Ph>’sical exammabon reaeals a well dm eloped boy of hcalthv complcno^ 
There is no apparent cardiac enlargement An mtense systolic thnll is j. 

the aorbe area and o\er the artencs of the nccL The pulsations in the 
extrcmilics, femoral, popliteal, postenor bbial tmd dorsalis pedis, are icit ' 
the greatest difRculb On the other hand, faint but definite arterial 
felt o\cr both scapulae and upper intercostal spaces postcnorlj A loua, 
sa-stoUc murmur is best heard oxer the aortic area and o\cr the jre 

The second aorhc sound is of normal intensity These auscultatory finainp 
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metabolic rate of minus 33 per cent, wluch was not associated, how- 
ever, with clmical evidences of ni)'\edema Unbl acidosis developed 
he had been sogorous and strong, and after its rehef the skin, tlie face 
and lus general appeainnce again m no way suggested mj^edema 
Occasionally postoperafave mj^edema results m an increase in blood 
fat and hpemia with typical \anthomatosis as occurred in the palms 
of a diabebc housewife whose metabolism fell to minus 30 per cent 
folloiving thyroidectomy Rehef is quickly obtained m such cases bi’ 
treatment with thyroid extract Lipemia has occurred m association 
with diabefac coma or diabebc acidosis in three otiier cases at die 
Deaconess Hospital and in seven cases among 108 cases of diabebc 
coma reported by Baker * It is not uncommon to have mcreases m die 
blood cliolesterol ancf blood lipids to a moderate degree but true 
hpemia is sbll rare 

Lipemia rebnalis such as was obsen'^ed in Case II has been noted 
m eleven other mstances at the Deaconess Hospital, mcluding die two 
cases reported by Gray and Root The ages of these patients varied 
from 21 to 40 years Tlie complicabon has occurred most commonly in 
young diabebc patients, frequently males, often s\nth mild degrees of 
acidosis It has been noted diat tlie charaetensbc salmon color of die 
veins and artenes m the eyes reverts to normal when die blood fat 
concentrabon falls to 5 per cent or less It is die fat of die blood which 
falls rapidly under treatment, whereas die cholesterol decreases 
slowly Formerly this complicabon of die diabetes was regarded as 
hopelessly fatal but since the use of insulin it has rarely had a senous 
prognosis 

Lasvrence'’ desenbes an evbaordinary hpemia in a woman aged 26, 
who presented at her first examination xandiomatosis invohang the 
arm, knees and neck Her diabetes proved to lie evtraordinanly re- 
sistant Tlie blood cliolesterol was 417 mg per 100 cc and the total 
fat was 6 volumes per cent She had a large hv'cr and spleen which 
slowly increased in size Ov'er a period of seven years’ obsen^abon she 
developed a complete hpodv'strophy with a disappearance of all fal 
bssues The intense hpemia continued and was lowered onlv when 
the bigli blood sugar level was reduced to normal by large doses of 
msuhn Her metabolic rate was constantly elevated and at bmes 
readied the level of plus 150 per cent The maximum amount of in 
suhn required was 2000 units dailv Thyroidcctom> reduced the basal 
metabolism to plus 40 per cent and then mvwcdcma developed A 
complete postmortem examination showed fattv enlargement of the 
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OONGENTTAL AOBTIC AND SUBAORTIC STENOSIS 
confirmed by pbonocardlo^pbic 

XSLI?? ,Tr»r pS 0.e, left »d 



' LEFT FMOEAL ARTERI 



LEFT RA.DUL ARTERY 


Fig 75 (Case VI) —Aortic stenosis, coarctabon of the aorta The anacrotic 
notch, the slow nse, systolic sahrabons and plateau recorded In the arterial pulse 
traang indicate obstruction to the left ventricular outflow tract (aortic or sub- 
aortic stenosis) Simultaneously recorded left radial and left femor^ arterial pulse 
tracings res eal the radial pulse precedes the femoral pulse by 0 03 seconds This 
is characteristically found in coarctation of the aorta 


Icit femoral artcrire rc\cal the radial pulse to precede the femoral pulse bv OM 
feni°ral pulse precedes the radial pulse 0 (M to 0 08 sec- 
oxids iF.g ,5)) Blood pressure readings were 112/68 in the left anm and 114% 
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Fig 76 (Case VI) — Tlic con\cntjoml rocntgeiiograni rcvnls nn incao.'f'd 
rounding of the left \cntncular contour Tlic double contour to tlic right is 
thought to he due to a persistent!) enlarged thvTiuis Tlie angiocardiogratn rcieais 
considerable dilatation of tlic ascending aorta markedh narrowed aortic arcli 
Lstlimus and proximal segment of thoracic aorta A iiiodcratL dilatation of the 
hexond the stenosis can he seen Tlie internal tnamman arten is well sasuahm 
and is of increased cahber 
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oongenital_aortic and subaortic stenosis 
m the nght arm The blood pres^e m the legs was 80 to 85 mm of mercury 
r»Sciapl»o BpiPg » h.gh volwe of QBS com- 

plexes m the precordial leads e\aminabon reveals an 

Fluoroscopic and conventional roentg double contour is seen to 

mcreased roundmg of the Irft ventricular co probably due to a persistently 
the nght of the spme in the supracardiac area, probably au 

enlaced thymus (Fig 76) rnodprate enlargement of the left 

Angiocardiographic exarmnabon rev^ a _ isthmus 

ventncle The ascending aorta is conaderably (Mated ^ narrowed The 

and the transibonal segment of the ioracic aorta weU 

poststenobc segment is moderately ddated The interna 
lisuahzed and of increased cahber (Fig 76) 


CONCLUSIONS 

1 The diagnosis of aortic or subaortic stenosis should be considered 
whenever a loud, harsh systohc murmur is enwuntered m e ngn 
second space, over the tmd sternum or at Erb s pomt The ^esence 
of a soft diastobc murmur without peripheral signs of msumciency 
does not contradict the diagnosis 

2 The artenal pulses, both by palpabon and through recordings 
afford the most important smgle diagnosfac cntenon for the (hagnosis 

3 There is no pathognomomc method for differentiatmg aortic and 
subaortic stenosis 

4 Dilatabon of the ascendmg aorta beyond the stenotic segment is 
common ' 

5 Associated anomahes of the aorta are frequent Istbmic narrow- 
ing and angulation may be found Frank coarctation is not uncom- 
mon and if marked may be proven by demonstrating a delay m the 
femoral pulse wave as compared with the rachal and by angiocarchog- 
raphy 

6 Aortic and subaortic stenosis are not as commonly bemgn as is 
ordmanly thought 
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Fig 76 (Case VI) —The comenljonal roentgenogram re\cals an incrcM ^ 
rounding of Uie left \entncular contour The double contour to tlic ng 
thought to be due to a persislentl} enlarged tlijinus The angiocardiogram 
considerable dilatation of tlic ascending aorta, marhcdK narroued ^ 

istlimus and proximal segment of thoracic aorta A moderate dilatation of the ao^ 
bc>ond tlic stenosis can be seen Tlic internal mammat> arterj is I'cII 'asua 
and IS of mcreased cabber 
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in the nght aim The blood pressure m the legs was 80 to 85 mm of mercurj’ 
systolic and 60 to 65 mm diastohc 

The only positive electrocardiographic findmg is high voltage of QRS com- 
plexes m the precordial leads 

Fluoroscopic and com enhonal roentgenographic examination reveals an 
mcreased roundmg of die left ventricular contour A double contour is seen to 
the nght of the spme m the supracardlac area, probably due to a persistenUy 
enlarged thiTnus (Fig 76) 

Angiocardiographic exammabon reveals a moderate enlargement of the left 
ventncle The ascending aorta is considerably dilated The aortic arch. Isthmus 
and the transitional segment of the thoracic aorta are markedly narrowed The 
poststenotic segment is moderately dilated The internal mammary artery is well 
visualized and of Increased caliber (Fig 76) 


CONCaLUSIONS 

1 The diagnosis of aortic or subaortic stenosis should be considered 

whenever a loud, harsh systohc murmur is encountered m the nght 
second space, over the mid sternum or at Erb’s pomt The preset 
of a soft diastohc murmur vvithout penpheral signs of msiSaciencv 
does not contradict the diagnosis ^ 

2 The artenal pulses, both by palpation and through recordmes 
afford the most unportant smgle diagnosbc cntenon for the diamosis 

“'““‘■“tag aorto 

co« ““tao segment ts 

3 Associated anomahes of the aorta are freauent Tctbr„ 
mg and angulabon may be found Frank StTbo 

mon and if marked may be proven by demonstrah " uncom- 

femoral pulse wave as compared with the radial anrl"b ^ 
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THE TREATRIENT OF ACUTE RHEUMATIC FEVER AND 
ACUTE RHEUMATIC HEART DISEASE IN CHILDREN 


Leo M Taran, M D ^ 

The treatment of acute rteumabc fever and rheumatic heart dis- 
ease has received less attention in medical hterature than the study 
of the epidemiology and pathogenesis of the disease This may be 
due to the fact that the evasive and ill-defined manifestations of rheu- 
matic fever failed to brmg forth clear-cut evidence to satisfy the 
of the disease from the standpomt of therapy It must be admitted 
that, to date, bedside and laboratory mvestigation m the field of rheu- 
matic fever faded to brmg forth clear-cut evidence to satisfy the 
cntena of an mfechon, an allergic state, a disturbance in endocrme 
economy, or a genetic maladjustment On the clmical side, the disease 
has not been unhesitatmgly placed among the acute toxic illnesses or 
chrome protracted diseases r unnin g a natural and imalterable course 
Futthermore, many attempts at symptomatic therapeutics apparently 
faded to modify the course of the disease 
This background m the evolution of the imderstandmg of rheumatic 
disease helped to discourage the most ardent student of rheumatic 
fwer from pursumg the search for therapeutic means of combatmg 
this illness As a residt, two schools of thought have grown up with 
regard to the treatment of rheumatic fever There are those who are 
of the opmion that all energy and resources should be devoted to the 
study of the cause of rheumatic disease These feel that a specific 
therapy mi^t follow once the etiology is known A second and much 
smaller group of students of rheumatic fever beheve that the disease 
and its sequelae might be significantly modified m favor of the patient 
y a rabonal therapy duect^ agamst the major and mmor manifesta- 
tions of the disease 


CONCEPTS OF AN ADEQUATE THERAPEUTIC REGIRIEN 


stThrf^^ years of detailed and well documented expenence with 
endpTi^ r numbers of rheumatic children presents sohd 

rhpiimnf n treatment of acute rheumatic fever and 

le eart disease can and does favorably influence the outlook 


Pwlj-n, Lo^ Francis Sanatorium for Cardiac Children, 

hrootlj-n and EpiIa C aixhac Climes for Children, Kmgs County Hospital, 
Hospital’ NeJ ytSc Cardiologist, Beth toei 
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for the rheumatic child * These favorable results attained \ntli rlieu- 
mabc children stem from a therapeubc regimen which is predicated 
upon the following concepts 

1 Rheumabc fever is an acute tovic disease of many months or 
years durabon 

2 It is umversal in its attack upon the human orgamsm, but always 
and most damagmgly invades the cardiac structure and funcbon 

3 It IS, m our opinion, not a chronic lUness, but rather an acute 
process whose manifestahons are at bmes e\-plosi\e and even ful- 
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Fig 77 — Tlus chart represents tlie course of rheumabc ncUnt> oicr a period 
of ten years in a pabent s\ho came under observabon at 5 years of age wth an 
attack of rheumabc polyarthnbs It is noteworthy tliat dunng the pcnod of so- 
called quiescence she had many symptoms of rheumabc disease, i e , joint pains, 
occasional cpistaxis and the hkc without manifest exudatuc episodes During tins 
penod, cardiac dilatation and InTicrtrophv conbnued unabated She has had a 
total of three "asplosue phases, but conbnued, in our opinion, to be miidh acbvc 
when judged by changes in cardiac status 


mmabng, and at other bmes smoldenng but none the less progres- 
sively damaging, at bmes tlie disease is subclinically acbve but con- 
huuous and e\ enluallv letlial in its effects, and at still otlier tunes mild 
and impalpably aebye but self-limited and wtli few sequelae Tlic 
dommant feature m all tliese manifestabons, however, is that the 
disease is conbnuous and fluctuates m tjqie and degree of clinical 
behawor rather tlian tliat it is repebbve and subject to recurrences 
(Fig 77) Our evpcnence wuth rheumatic children seems to postulate 
that rheumabc fe\er when it reaches tlie stage of clinical recognition 
IS m tlic vast majonb’^ of instances a manifestabon of a rcacbialion 
® An opportunity for tins cvpcncncc was presented at the St Frands 
lonum for Cnrdnc Children where rheumatic patients are treated and ohsenro 
o\cr mans montlis and often years One hundred and fifty boss and girls, C *0 *“ 
\cais of age, arc treated for an aicrage of tavcKc montlis, more than one half ol 
this number liasc been studied carcfulK for man\ years after discharge from the 
sanatonum 




ACUTE RHEUMATIC FEVER AND HEART DISEASE 


559 


of au existing active process rather than a recurrence engrafted upon 
a "quiescent" state 

4 In the present state of our knowledge, the most permanent cnp- 
plmg effects of the disease are demonstrated m disturbances of cardiac 
function, the degree of functional cardiac disabihty, m our expenence, 
is m most cases a manifestation of the seventy of the active process 
m the heart muscle and not a measure of the extent of valvular dam- 
age In addition, it is apparent from our observations that cardiac dis- 
abihty m rheumatic disease is m most mstances encouraged by fail- 
ure to place the heart at physiological rest durmg the acute inflamma- 
tory process 

5 Treatment which alters the mamfestabons of the explosive phase 
of tlie disease clearly and favorably modifies the outcome of the dis- 
ease Adequate management and care during the acbve phase of rheu- 
mabc fever may not only shorten the durafaon of the disease and 
minimize its mroads upon the heart, but also, m our opmion, prevent 
reacbvabons or recrudescences 

It is the thesis of this paper to present an ex-penence with the treat- 
ment of acute rheumabc disease m children who were managed on a 
^rapeubc regimen which adheres to the concepts presented above 
Tms paper is hmited to the discussion of the treatment of the acute 
phase of the disease The prevenbon of rheumabc fever, its onsets and 
recurrences will not be dealt xvith here 


CLASSIFICATION OF RHEUMATIC FEVER 
For rnany years we have classified rheumabc fever mto four disbnct 
phases from the therapeubc standpoint (1) the latent or preparatory 
p Me hnng winch the pabent has rheumabc symptoms of a mild 
th P^^sent classical mamfestabons of the disease, (2) 

nrp phase of rheumabc fever during which the pabent 

fail'll ^ ^hute phase of the major mamfestabons of the disease, 
both p? P^o^hcted phase dunng which the pabent conbnues to have 
acutplu f j laboratory evidence of rheumabc fever but is not 
of does not manifest acute cardiac disease, (4) the phase 

uatipni fever with manifest heart disease during which the 

patient has acute heart failure 

latent phase of RHEUMATIC FEVER 

moTrefmclo^ ^ phase of the disease, in our expenence, 

‘’f the indiviflmi Measures to improve die nutnbonal state 

'nent under whirb emobonal and physical environ- 

as tonsils adenmrl hves, removal of foci of mfeebon such 

‘topical cimZ . teeth, removal of the pabent to a sub- 

for prcicntinc I’mnnr*^ vitamin mtake, chemotherapeubc measures 
g upper respirator^' mfeebons, small and large doses of 
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salicylates given over long penods of time— all these therapeubc 
measures were attempted m significant numbers of cases, but failed 
to prevent the explosive phase of rheumatic fever It remains to he 
seen, however, whether acute rheumatic attacks m a patient who 
already has latent rheumafac disease could be prevented with the 
newer chemotherapeutic agents 

EXPLOSIVE PHASE OF RHEUINUTIC FEVER 
1 ARTORinC AND VISCERAL MANIFESTATIONS 

The acute explosive or exudative phase of rheumafac fever may be 
universal m its anatomical distnbufaon or may be clearly demonstra- 
tive m certam disfanct and circumscnbed areas While ]omt manifesta- 
tions m the form of migratory' polyarthnbs are common, this form of 
rheumafac manifestation rarely occurs as the only manifestation of 
the disease In acute polyarthnfas, other manifestations are often in 
the subclmical background and not easily detected Visceral manifesta- 
tions— pencarditis, pancarditis, pneumomfas, pleunfas, pentonitis, 
artentis, nephnfas and the hke— are widespread in distribution but 
always with a predilection and emphasis, m the mdiwdual patient, 
upon a certam specific structure The pomt to be stressed is that what- 
ever form the explosive phase of the disease takes, the treatment must 
be directed toward hmitmg the exudative process rather tlian toward 
the treatment of the organ or set of organs mvoh'ed To limit the early 
exudative process sahcylate therapy, m our expenence, is the treat- 
ment of choice 

Massixe Doses of Salicylates.- The specificity' of salicylates ns a 
therapeutic agent m rheumafac disease has been called into question 
on numerous occasions durmg the past fifty years Many years back, 
large doses of sahcylates were used in polyartlinfas and acute peri- 
carditis, often with startlmg results The confusion raised by the oc- 
casional untoward effects of salicylates and tlieir apparent impotence 
in preventing cardiac damage discouraged their use The recent ob- 
servation of Coburn^ that adequate sahcylate therapy may modify 
“the stenle inflammatory' reaction xvhich occurs durmg tlie acfiMfa 
of the rheumafac process,” and thus "inhibits the development of 
cardiac disease” has once again reawakened the question of specificity 
of sahcylates m the treatment of rheumafac disease A number of 
communications xvhich appeared in the hterafaire before and since 
the statement of Cobum have attempted to deny his contention and 
some demonstrated the apparent salutary' effects of salicylate thcrapv 
m some phases of rheumafac disease, but these refused to subscribe to 
the specificity' of its effects ca^sorsoio 

A careful renew of these polemics on the good, indifferent and bad 
effects of salicylate therapy in rheumafac fe\er fails to point up a 
clearly defined area of disagreement Adequate salicylate therapy. >o 
our opinion, is a specific treatment for a speafically' defined mamfesla- 
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TBEATMENT OF DIABETIC COMA AND FBE-COMA 

liver and portal carrhosis with an extraordinary enlargement of the 
lymphatic glands Lawrence suggests that the hpo-atrophy produced 
the mcreases m blood sugar and fat by preventing the important 
action of insuhn m changmg sugar into stored fat so that both sub- 
stances arculated m excess This important aspect of msuhn action 
IS somehmes forgotten, especially m considenng the use of large 
amounts of glucose m diabetic aadosis 
A stnlong difference occurs between the hpeniia of diabetes and the 
mcreased ^olesterol value seen m the blood of certam other condi- 
tions, notably nephrosis. In the cases of hpemia retmahs m diabetes 
studied by Marblfe and Smith® senal detemunations of the total blood 
fat, total cholesterol, ester cholesterol, and phosphohtms m two cases 
were made In one case the first blood fat value was 14 1 and ih the 
other 7 5 per cent The greatest mcrease took place m the fatty acids 
fraction, and the next greatest mcrease m the cholesterol, and lastly 
the phosphohpids fraction In the nondiabetic patient, a boy aged 16 
with acute nephrosis and extreme albummuna, edema, and plasma 
cholesterol value of 1410 mg, no visible hpemia was present. The 
serum protem value was 3 5 per cent Nme months passed before 
recovery occurred m 1932 On October 19, 1942 the urme showed no 
albumm, no blood, pus or casts, the plasma protem was 6 02 per cent, 
and the patient’s condition was normal 

DUGNOSIS AND TREATMENT OF DIABETIC COMA 
1 Diagnosis.— Patients suspected of havmg diabebc coma belong 
m the hospital The treatment of diabetic acidosis requires that every 
facihty be used in establishing a diagnosis first of the coma itself and 
secondly of comphcatmg factors Consultation Avith a visitmg staff 
member by the mtem or resident should be held m every case of 
severe or comphcated coma An error in diagnosis such as the failure 
fo recognize a hypoglycenuc reaction or delay m estabhshmg treat- 
ment for diabehc acidosis may be fatal Bram tumor, memngitis, 
sepsis, alkalosis and most important of all hypoglycemia have all been 
confused ivith or accompanied diabetic coma Differential diagnosis 
is imperative 

2 Treatment before Hospital Admission.— Transfer of the patient 
to the hospital should be earned out early rather than late The hos- 
pital should be one m which laboratory service is available both day 
and night, hohdays and Sundays Insuhn should be given pnor to 
adnussion and indeed m most of the cases reported m Table 4 had 
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bon of rheumabc disease and it is our contention that this form of 
therapy is more than symptomatic® It does not simply modify the 
symptomatology of rheumabc fever, but distmctly and significantly 
changes the course of the disease if exhibited m adequate dosage and 
during the early exudafave stage of the disease Similarly, if given m 
inadequate dosage and at an mopportune time, it does not produce 
any favorable effects More specifically, sahcylate therapy is specific 



rheumatic activity Group I 
U ^ChUdreu X polyarthritis Gmup 

®*|hriUs Group IV ChiWrnr, tu sahcylates for rheumatic poly- 

sajlcylates at the onset of thp carditis who received massive oral doses of 
who rtvs.,,,.-! ‘ ot the rheumatic episode Groun V fiuna 


«ucyiates at the onset r«^ved massive oral doses of 

who received massive oral episode Group V Chilien with carditis 

onset of carditis GroimVr”^ ivas begun several weeks 

doses the usual 

who receive u^al small T CIroup VH Children with 

onset of carditis treatment begun weeks 

durmg entire ^od 5 ^•^dren with carditis who did not receive any 
of Pediatrul, 27 59^ (Reproduced from the Jonr- 

1M5 Courtesy of the C V Mosby Co ) 

its effects wllP 

'’’amfestahon is " Aeumabc fever when the first 

It pencardibs or cardibs In such 

•^ly reduces the disablm/eff^L^f^r^ disease and dramat- 
rheumabc polyarthnbs^nr^'^5 ^ symptoms Thus a fresh case 
if^n be effecbvely conbolled by 

JI«ch has been smd °“set ( Fig 78) 

of sahcylates 0^obs^!h““^® of ^d™“s- 

vJur observabons shoxv that the oral route of ad- 
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ministration is as effective as the intravenous route We are impressed 
by Cobum's observation that favorable results are obtained when the 
serum level of sahcylate is moderately iiigli— 300 to 450 nucrograms 
(30-45 mg per 100 cc ) This level can be reached by tlie admmistra- 
bon of 1% grains (0 1 gm ) per pound of body weight per daj’ The 
dosage, however, vanes from pabent to pahent One tnal determina- 
bon of the serum sahcylate lev’el is usually suffiaent to establish die 
approximate dosage for that pahent The use of sodium bicarbonate in 
conjuncbon vnth sahcylates modifies the serum sahcylate level curve 
Larger doses of sahcylates or the ehnunahon of tlie sodium bicarbo- 
nate will correct this madequacy The points to be noted in this con- 
nechon are ( 1 ) Enough sodium salicjdate has to be administered to 
reach the desired serum level whatever the mode of admuiistrahon 
or method of dosage (2) Tlie serum level cun-e must be as far as 
possible constant This can be accomplished by giving die drug at 
bvo-hour intervals day and night (3) Tlie serum sahcylate lev'el must 
be kept high until all climcal and laboratory' signs of achnty' hai'e 
subsided 

Causes of Failure —Our obsenmhons further show tliat adequate 
salicylate therapy mav be ineffective when exlubited dunng an acute 
reacbvation of a smoldering rheumabc episode, TIius, if a pabent 
develops an acute polyartlmbs or cardibs dunng the course of a long 
probacted rheumabc episode, sahcylate therapy mil fail to modify the 
course of rheumabc acbvity' even when given m adequate dosage and 
for long penods of time It may indeed give svmptomahc relief but 
will not shorten the durabon of the acbvity of the disease This may 
evplnm the many failures of sahcylate therapy reported by vanous 
obsen'ers Our obsen'ahons seem to show tliat salicylate tlierapy fails 
under tlie follomng condibons 

1. Inadequate dosage to raise the sahcylate serum lev’el 

2 Failure to maintain the desired level 

3 Large doses of sodium bicarbonate inadequatclv co\'ered bi' tin 

tlie admimsbahon of larger doses of sahcylates 

4 The administrabon of sahcylates m cases m whom rheumatic 

acbvnt)' has been present for a long penod of bme 

5 Impabence vwtli the conhnued use of tlie drug 

6 Sensibvitv to sahcylates and the early occurrence of signs of 

intoncabon 

7 Unmindfulness of the fact that, in addibon to sahcylate tlicraps, 

proper nursing and nubibonal care is required to attain a 

favorable result 

\\nicn the abose menboned factors are taken into consideration 
adequate sahcvlate tlierapv dunng the course of an onset of tlie acuto 
ovudahve phase of rheumabc fever produces specific therapeutic re- 
sults Tins form of llicrapv gives onlv svmptoinabc relief in cases o 
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rheumatic reactivatioii and does not seem to affect the course of the 
protracted, smoldering type of rheumatic activity 
Sahcylate Intoxication —The hazards of sahcylate mtoxication have 
been pomted out repeatedly Many of the manifestations 

of mtoxication are mconsequenhal Nausea, voimtmg, shght abdom- 
mal pam, tmmtus and temporary deafness do not constitute contram- 
dications to the continued use of sahcylate therapy On the other hand, 
symptoms more directly demonstrative of imtabihty of the central 
nervous system are ommous and call for an immediate mterniption 
of sahcylate administrabon Hyperventilation, imtability, restlessness, 
insomnia and confusion are distinct danger signals These symptoms 
0 not seem to be correlated with the above mentioned group of 
inconsequential symptoms of sahcyhsm The second group does not 
usually follow the first 

We have not observed severe bleedmg resultmg from massive sahcy- 
u e erapy Furthermore, the hyperprothrombmemia which occurs 
in massive salicylate therapy can be prevented and/or controlled by 
tue use of small doses of vitamm K (1 to 5 mg daily) 

it may be said that severe sahcylate mtoxication is a 
nahpru c to the drug on the part of an mdividual 

mnhr. salicylates are used so extensively m rheu- 

idiosyncrasies” are hlcely to be observed frequently 
Th?c! in^ ^ 'I'ciitilation is a sensitive mdex for mtolerance to sahcylates 
ventilation can be observed chmcaUy without much 
liyperv^nin discontmued durmg the early stage of 

antisahcyhsi^ th’erap”^^^ becomes necessary to administer emergent 

thaU^lf observations would seem to show 

level^^e nn insufficient to raise the serum sahcylate 

or the courcp nf u ^ ^ impression either upon the symptomatology 
of sodium sahcvlate^'^n Symptomatic rehef from 10 grams 

choloacal ^ opmion, always be shown to be psy- 

shorten the course madequate sahcylate therapy does not 

begun at the onset of activity even when this therapy is 

sahcylates do not nrev f ^oumatic process Finally, small doses of 
Sahcyla.e r^umatic recurrences or reactivations 

by the use of aminemur' starthng effects occasionally produced 
sobsbtute for adeaurti our opimon, accidental It is not a 

parable results in^mhe therapy and does not produce com- 

‘bercfore, depnved^of^tb«^ sensitive to sahcylates and are, 

“""'opynnc occurs mSt f ^i® symptomatic rehef from 

In thesTStanctc^ ™ ^ moderate febrile 

be responsible for the ^bpjuetic effect of ammopynne may 

'’'‘'I "0 expenence ^veff-belng of the patient We have 

other subsbtutes for sahcylates We are, 
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however, impressed witli the fact that of all the therapeutic measures 
suggested for rheumatic fever, sabcylates thus far have stood tlie test 
of time 

2 CHOREA 

Acute Sydenham chorea is to be regarded as one of the explosive 
phases of rheumatic fever As a pure manifestation of rheumatic dis- 
ease, it IS not common A careful revueiv of the history of a patient 
xvith chorea iviU present endence to show tliat the patient has had 
other manifestafaons of rheumatic disease either before the onset of 
chorea or after In the hght of our present knowledge it is not possible 
to state whether chorea, uncomphcated by other rheumatic manifesta- 
tions, IS associated with rheumatic heart disease smce cntena for sub- 
clmical rheumatic fever are not clearly defined 

For the present, therefore, the treatment of chorea is entirely symp- 
tomatic and no clear-cut evidence can be obtained to show that by 
rehevmg the symptoms of chorea, one influences the course of the 
disease m regard to cardiac damage Thermotherapy is, in our experi- 
ence, a specific form of treatment for reliexong the acute symptoms 
of chorea This thermotherapeutic efi^ect can be reached by eidier the 
intravenous injection of typhoid vaccme or by radiant energy, pro- 
vided that the temperature of the pabent is raised to 104° F (40° C ) 
daily for five to seven days This course of treatment may have to be 
repeated on two or three occasions The technic for producing a ther- 
mal reachon differs from dime to chnic and from pabent to pabent 
and xviU, therefore, not be described here Our observabon shows that 
acute chorea can almost always be controlled by artificial fever ther- 
apy, but chronic, mild diorea is not affected by tins form of treatment 

Sedation does not measurably influence either tlie manifestafaons 
or the durabon of chorea It miglit be given only to produce some 
temporary comfort to the pabent Many other proposed methods of 
therapy have been tried but, it must be admitted, xviAout any palpable 
results Nirvanol has been xvidely used in the treatment of chorea Its 
value, m our expenence, is quesbonable Its administration is not 
xvithout danger and its use should be discouraged 

PROTRACTED PHASE OF RHEUMATIC FEAER; SANATORIimi CAHE 

There is general agreement that the largest number of children 
haimg rheumafac disease do not demonstrate the exploswe phase 
eitlier at tlie onset or during the course of tlie rheumatic process 
of these escape diagnosis unbl cardiac damage becomes manifest A 
smaller group, yet numencally significant, arc declared as being qui- 
escent, while rheumafac acbntj’ is present m the subchnical phase 
Sbll others conbnue to demonstrate rheumafac acbnty for months and 
often years and are unsatisfactonly treated smce no specific therapy 
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IS known Furthermore, a mild degree o£ disability 
patent, his family or the physician enough concern to to ^ 
plann^ and co4stent therapeutic regimen In 
must he admitted, therapy consists of repeated e-^ im rliqease 

tory tests m the hope of determming when the activity 
has ceased Impatience with bed rest and confinemen o 
clinical ]udgcaent and fosters an adherence to nonspecific 
opinion, unrehable laboratory cntena of rheumatic activity 
We should rather focus our attention upon the sohd 
shows that rheumabc achvity, however mild, causes ^ecihc an 
ureversible cardiac damage bn children, the degree of carm^ 

IS proportional to the duration of the active process and the tailure 
of its recogmhon The principle underlymg the treatment or e P^° 
traded phase of rheumatic disease, therefore, is ihe prevention oj 
cardiac damage during the active phase To this end, vmous forms o 
therapy have been advocated— prolonged bed rest, sedation, car ac 
supportive medication, carefully controlled sanatorium and convates- 
cent care, and hrmtahon of physical activities of one sort or pother 
for long penods of time It is adrmtted that despite all such efforts, a 
large group of patients with protracted carditis demonstrate enor- 
mously damaged hearts at the end of the acute episode There is con- 
vincing evidence to show that the disappomtmg results are due to a 
failure to obtam effective cardiac rest durmg the course of the smolder- 
ing inflammatory process present m the myocardium In addition, it is 
apparent that cardiac rest must be contmued as long as the active 
process is present Thus, careful and detailed observation of evasive 
and subchmcal manifestations of the protracted phase of the disease 
are of utmost importance m the matter of preventmg progressive 
cardiac damage For this group of patients, the sanatorium method of 
care is the therapy of choice 

Medical Policies Governing the Sanatorium Method of Care. 
These pohcies are based on the folloivmg concepts 

1 The active phase of rheumatic disease m children is of much 
longer durabon than the dmical signs would seem to show 

2 The suhclimcal phase of rheumabc disease deserves as much 
therapeuhc considerabon as the well known rheumabc polyarthnbs 
and cardibs 

3 The cenbal aim m the beabnent of rheumabc disease is the 

of cardiac damage, and present medical concepts lead to 
c behef that this can best be accomphshed by an early recogmbon 
c r eumabc acbvity and a careful beabnent of the pabent durmg the 
acu e and subacute phases of the disease, however mild the climcal 

tnanilestabons 

tW w emohonal rest sbll remam the leadmg prmciples m 

caonent of protracted rheumabc disease 
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Since acute rheumatic disease presents bizarre manifestations and 
unpredictable cardiac emergencies, tlie tlierapeubc equipment and 
facilities of the sanatorium are not unlike tliose of any well equipped 
hospital for acute diseases Medicinal therapy, howe\’er, for the pres- 
ent, occupies a place of secondary importance in the sanatonum 
method of care Our expenence presents a clear clinical demonstrabon 
that physical and emobonal relaxabon is of pnmar)' importance in 
tlie tlierapeubc approach to tins disease in cluldren Tlie creabon of 
a proper atbtude toward the disease m the mmd of the child and his 
rapid adaptabon to sanatonum care, contnbute greatly to the progress 
of repair The benefits of complete bed rest can be gained only m an 
atmosphere of contentment and secuntj' 

Sanatorium Program — ^Vhen all signs of acbnty have subsided, 
the child IS transferred to a convalescent pavilion where a jirogram 
leading to a rapid resumphon of normal acfanbes is insbtuted Fre- 
quent and careful medical obsen’ahon for endence of mild rheumatic 
achwty conbnues This period of obsenmbon may last weeks or 
montlis dependmg upon the progress in the clmical course of eacli 
case Any deviabon from normal childhood growili, development or 
beha^^or is \aewed with suspicion in regard to tlie presence of a smol- 
denng, low grade rheumabc infecbon 

Havmg passed tlie ngorous medical obsennbon dunng the con- 
valescent penod, the child is transferred to tlie “inactive” pavilion 
Several years of expenence have sho^vn that normal cliildhood achnty 
IS completelv harmless to “quiescent” rheumatic hearts To this obser- 
vabon we found only rare e-vcephons m the older adolescent group of 
children in whom cardiac reserve has been permanenth' impaued 
Tlius, daily acbnbes during this period of observahon are normal 
No restncbon of phvsical exercises are made Careful and repeated 
medical exammabons, however, conhnue xwtli a viexv to detecting 
evasive signs of rheumabc achxaty This penod of obsenahon con- 
tinues for a minimum of six months, but m most cases for a penod 
of close to one year 

Duralion of Child’s Slux —Tlie factors which determine a child s 
eligibilit}' for discharge from the sanatonum are based on the widen 
accepted concepts (1) The younger the child at the onset of rheu- 
mabc disease, tlie more protracted the disease (2) Tlie more frequent 
the rheumabc recurrences, the more cardiac damage ma) be expected 
(3) Poor home enwronment may be a contnbuting factor to the down- 
x\ard progress of the disease 

Tlie penod of residence at the sanatonum xwll, therefore, be de- 
termined by the age of the child the number and seventx' of recur- 
rences, and tlie extent of the detnmental em’ironmenfal factors in tlm 
home to winch the child must return All factors being equal no 
child xxill be considered eligible for discharge until he shous (11 
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de^te and consistent nutntional improvement and (2) no evidence 
of rheumatic activity over a penod of many months 
A mbcal revieiv of the past seven years of expenence with the sana- 
torium care for the protracted phase of rheumatic disease m children 
teaches many important lessons Durmg this penod, 626 children 
suffenng from protracted rheumatic activity have completed an aver- 
age penod of residence m the sanatonum About 537 patient years of 
f were studied Of this penod, eighty-eight patient years 

of rheumatic activity were observed 
Dangers Inherent in Prolonged Institutional Care.— The fre- 
quenuy menhoned dangers inherent m prolonged institutional care 
or meumatic children were not encountered durmg the seven years 
0 servahon Bheumatic epidemics were not experienced The spread 
0 clmcal or bactenologic hemolybc streptococcal upper respiratory 
Oc ons followed by rheumabc recurrences or reactivations were not 
®i^nenced m significant numbers In pomt of fact, the mcidence of 
Bv f respuratory infections and rheumatic recurrences was low 
f ^ greatest majonty of the sixty-three recrudescences observed 
infpf^!!^ Receded by any chnical mamfestations of upper respiratory 
fated instances^^'^^*^^ relationship was observed only m several iso- 

car^\^!^n^ problems usually attributed to prolonged institutional 
p 0“y of rare occurrence 

sequelae^ohpn^H^ ^ cases, produce compheabons or 
years conS^’^^f long periods of muscular inacbvity In 
regard^E the expressed m the hterature 

been sueeettPfl^f^!^ of prolonged bed rest m heart disease It 

prone posSSf? * r ® k®Pt m the 

®rld rheumabc^lTh ^ it is felt that pabents havmg 

compCC ““Sbt do well or better out oi bed than at 

rheumabc fever wirin'^ ^enCTce with children having probacted 
Two contradicts this contenhon 

These groups were mnf” observed over a penod of two years 
b^ry, extent^of cardiao^o^’^^^® durabon of rheumabc his- 

mabo fever Both tn-n, lapse of bme smee onset of rheu- 

cardibs One Erou?^?«Fi?^^ defimte evidence of long-standmg mild 
^od of acbwty Ld th^^l complete bed rest durmg the enbre 
degM accorded conlwJ?®'' permitted the usual pnv- 

mfld recreative games pnvileges, 

^ short outdoor mstruebon, dmmg room pnvileges 

^P was doing poorlv tIw ^®®ame apparent that the second 
children showed an ® ^ presents evidence that this group of 

group ThecSSteSS^P"'’^® cardiac damage than the 
'wt'veen the progress of the bvo groups 


was 
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SO great that it became mandator)' to abandon the pohcy of terminat- 
ing complete bed rest before all clinical and laborator)' e^'ldence of 
activity subsided 

TABLE 1' 


Complete Bed Rest in Rhetoiatic Carditis 


Chfldrcn Who 
oeircd Complete Bed 
Best dunn^ the En^ 
Ure Period of Bhca- 
metio CerdtUa (>Itld) 


No of patients 55 

Average age 10 2 

Average duration of activity (weeks) 22 

No of reactivations 2 

Percentage increase in xardiac enlargements 4 


Children W ere 
Permitted Limited 
Physlcol Actlritiea 
during the Period of 
Bheumatio Carditlt 
(Mild) 

50 
10 8 
47 
26 
11 


“ Reproduced from Am J Med , April, 1947 Courtesy Yorke Publishing Co , 
New York. 


Results.— The short penod of observabon and the small number of 
cases observed preclude the formulabon of stabsbcally significant con- 
clusions as to the lasbng effects of sanatorium care However, the close 
observabon of small groups of cases at the sanatonum and of com- 
parable groups of rheumabc children who did not receive sanatonum 
care, justifies certam noteworthy deducbons 
A large proportion of the cliildren treated at the sanatonum were 
pabents from the cardiac chnic and the wards of the Kings County 
Hospital The total number of Kings County Hospital children treated 
at the sanatonum dunng the seven year period was 373 Dunng the 
same penod of observabon, 312 cliildren were chosen from the clinic 
and wards of the same hospital as controls Since an unconscious bias 
may play a significant role in the choice of cases for sanatonum care, 
pamstaking efforts were made m choosing tlie control group, case for 
case No convalescent care of any sort uas offered to the conbol group 
of children 

TABLE 2 

COMTARISON 01 TREATED AND CONTROL CrOUPS OF ClULDREN AT TlIC 


First Odseriation 

Control Group Treated Croup 

Number of children studied 312 373 

At the beginning of period of obsen-ation 

Ai-crage age (>TS ) 9 35 9.22 

Aieragc age at onset (>ts ) 7 38 737 

Duration of rheumatic history (yTS ) 1 97 2 10 

Number of attacks per child . 1 67 1 S2 

Per cent of children with uncquuocal cardiac 

enkirgmcnt 12 5 12 3 

Per cent of children hanng actisc rheumatic 

disease at the beginning of study 18 7 19 8 
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The two groups of children were comparable as to age, age of onset 
of rheumatic history, number of rheumatic attacks, the extent of 
cardiac enlargement and the mcadence and type of rheumatic active 
infection obsen'ed at the begmmng of the study penod (Table 2) 
In addiboD, the two groups compared well as to the type of home en- 
wonment they had before the study began and at die end of the 
penod of observation 
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tunc since onjct of rheumUc^di^! ^ relabon to lapse ol 

1917 Courtes) Yorko Am J Med. March 

lilteumaitc Recurrences -The numlicT 
lowing sanatonum care was snmifirantl recurrences fol 

Rroup Both groupsTcS^^ora Uar^.'^r “ 
rate as Uio kpse of lunTmCTeiS “ ^««^enci 

chscmsc Tlic treated group, however, seems rheumatii 

number of recurrences The decrease 'm m ^ escape a sigrufican 
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Cardiac Enlargement —la ovir expenence the extent of cardiac 
hypertrophy in cluldren seems to be a more accurate index of cardiac 
damage than tlie extent of valvular mvolvement Children with large 
hearts have a much poorer prognosis than those whose hearts are only 
shghtly enlarged In this study we consider a heart as enlarged only 
if the enlargement is uneqmvocal and diagnosed as such both on 
clmical exammation and by roentgen studies 
At the begmnmg of die penod of observation, about 12 5 per cent 
of both the treated and the control groups of children showed cardiac 



AppfOrimale oge of children 

Fig 80 —Percentage Incidence of diildrcn sliowing 11000011003! cardne en- 
largement (Reproduced from the Am J Med , March, 1947 Courtesy lortc 
Publishing Co, New lork ) 

enlargement Tlie average age of our children at the beginning of the 
stud) was 9 5 years and the greatest xnajont)' of tliem were seen 
about two years after the onset of the rheumatic historj' As tlicse 
children W'cre growang older, Uic percentage incidence of cardiac 
enlargement rose in botli groups, but the increase in tlie number o 
patients walh large hearts w’as significantlv greater in the control group 
than the treated group (Fig SO ) 

Mortality —It was pointed out by Coombs that before tlic question 


Vi V.VV/S1A 


1 First Hour 
after 

Adnussjon 

i 

Assign speaa] nurse experienced in coma treatment for the first few 
hours. 

Lahoraiory 

1 Urine. Cathetenre if necessary Test for sugar, diacctic and, nl- 
bamin, coma casts, am^ynna. 

2, Blood Test for SD^ and CX)i content, with emergency report in- 
side the hour White blood count and nonprotem nitrogen also 

3 Search for compheahon* 

A. History to czptam cause of coma 

B Physical examination 

hi) State of consciousness, tyyie of respiration, pulse rale, 
blood pressure, and rectal temperature 
(Jb) Look for soft eyeball, dry tongue, dilated stomach, 
cold and mottled skin, and impacted rectum 

4 fiunfm lOOumtacryslallmcinsubnatat for adults, if bloodsugar 

exceeds 300 mg per 100 cc. and if blood CO» content is 9 mfl- 
limols per hter or less The dose would bo proportionally less 
in cases of recent onset of diabetes or young children For blood 
sugars betewen 600 and 1000 mg , give 200 units additional, 
and for blood sugars over 1000 mg , give 300 umts ndditionol. 

5 Gailne larage Use largo tube, nspuate completely and wash 

stomach with warm water, with greatest care, 

6 IntroBenoui normal taline. 2000 cc. and repeat if indicated by de- 

hydration and blood pressure below 90 mm Hg 

7 Keep patient warm Avoid hot water bottle bums. 

Scoond 

to 

S«lh 

Hour 

Occasionally the gravity of the case necessitates repetition of first 
hour’s total insuhn in the second hour 

8 Repeat blood sugar and COi determinations after three hours. 

For rising blood sugar give msuhn 50-200 umts, according to 
physiciaus judgments promosis. 

9 Fhtiat by mouth (when possible), not over 100 cc, per hour of 

gmger ale, orange juice, tca,’eo(rec or broth, to bo sipped by 
patient or spooned by nurse. 

10 Soft food such os oatmeal gmd, orange juice or milk diluted holt 

and half with hme water, not to cxc^ 10 gm. carbohydrate 
per hour 

11 Enema. 

12. Record blood pressure, pulse and temperature, note signs of im- 
provement, or the reverse. 

13 TJnnolysis for sugar and dincctic nad every tico hours Record 
volume 

Sixth 

to 

Twenty- 

fourth 

Hour 

1 14 Repeal blood sugar and COi delcrrainalions and give insalm 50- 

1 200 umts if blood sugar and CO» levels are not improving 

1 Insulm (crystalline) may now be given occording to unno tests 

every four hours if fall in blood sugar has been satisfuctory 
Red Orange Yellow Green Blue 

20 16 12 0 0 

15 Urinary puJpuL Observe this doscly and note with alarm any 
sign of ammo Trent with 1500 cc. mlmvenous sahne *f 

IS persisting Repent as necessary, for nnuna associated mu’ 
hypochlorcmin, giv o 50 cc. of 10 per cent salt solution inti^ 
vcnously Never give bypertomo plucoso solution to promote 
diuresis. Beware producing excessive diuresis with oonscgn®” 
loss of base, cspeaolly of potassium 

Second 

Day 

16 Soft food — diet carbohydrate 100 to ISO gm., protein SOgmJ't 

50 gm 

17 Protamine zme insolm should be begun, supplemented 

talline insulin in small doses nl intervals of four to six boars, 
ns indicated by blood sugar and unne tests _ 

Third 

Day 

18 Patient should craduoHy return to the standard diabetic 

Bgc and weight with carbohydrate ISO to 200 gtn., proton 
to 100 gm and fat 60 to 120 gm 
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of life expectancy in xheumatic patients can be 
Unrtv ve2s mus^e allowed to elapse between the begmning^d th 
B a large n Jher of paheata Oor ^ 

small and the lapse of hme even smaller Nevertheless, the marke 
SH«e”ce betsvei the rmmber of deaths m the sanatonom groj a 
“r^paied mth the control group of cases K worthy of eoument O 
the total of 373 children treated at the sanatoniun, eight died of 



" I f ■ - 

U 12 13 14 15 <6 

ftpproxlmoH opt ol children 

Fig 81 —Percentage incidence of deaths in rheumatic children in relation to 
bpsc of time since onset of rheumatic disease (Reproduced from the Am J 
McrL, March, 1947 Courtesy Yocko Publishing Co , New York ) 


rhcumaUc disease Of the control group of 312 children, twenty-one 
were dead of rheumatic disease at the end of the same penod of 
observation 

Tlie mortahty and life expectancy studies of Wilson^'' show tiiat, 
at the end of the first year from die onset of the disease, 2 per cent 
of die children died of rheumatic disease, by the fourth year 5 per 
cent, by the sc\’enth j ear 10 per cent, and by the end of the eighth 
jear over 16 per cent. Our findings for the control group of chil- 
dren arc analogous to those of Wilson The treated group, however 
shmvs a significantly lower mortality rate (Fig 81) 
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Summartj—lt may be stated that seven years' evpenence witli the 
sanatorium method of care for rheumatic children, suffering from the 
protracted form of rheumabc fever, seems to show that this tjTpe of 
care influences favorably the course of rheumatic disease in children 
It seems plausible to assume that the significant decrease in the 
recurrence rate at the early stage of rheumabc disease when treated 
at the sanatonum may in part explain the low incidence of cardiac 
enlargement and the significantly lower mortality rate obsen'ed in 
the treated group of children 


ACUTE RHEUIUATIC FEVER \>!TTH BUNIFEST HEART DISEASE 

Acute Exudati\e Carditis.— A large group of children demonstrate 
obvious climcal evidence of acute cardibs uncomphcated by heart 
failure While the funcbonal mtegnty of the heart muscle in this 
group of cases is impaired, the deplebon of the cardiac resen'e is not 
sufficient to manifest signs of failure It is apparent that rheumabc 
acbvity m the heart muscle predominates over the mechanical cardiac 
disability SjTnptoms of heart failure cannot clearly be disbnguished 
from those residtmg from the toxicity of the disease Thus, a moderate 
amount of dyspnea and the enlargement of the hver may be manifesta- 
bons of rheumabc acbvity in the absence of signs of cardiac failure 
These cases usually have a low-grade fever, a moderately elevated 
sedimentabon rate and a depressed hemoglobin The heart is tumultu- 
ous and the cardiogram shows a moderate to marked prolongabon of 
the electncal systole ^ 

Observabon of large groups of children x\nth this tj-pe of rheumabc 
fever shows tliat failure to attam effecbve cardiac rest dunng the 
course of the acute inflammatory process of tlie myocardium may be 
responsible for the enormous heart damage observed at the end of 
the acbve period Furtliermore, it is obnous that even under the 
best physical and emobonal enioronment of rest and relaxabon, tlic 
heart muscle remains overacbve dunng this phase of the disease 
Overacbwty of the acutely inflamed muscle fiber may be responsible 
for disturbance of tlie chemical and mechanical mtegnty of the heart 
muscle causing dilatabon and impairment of cardiac efficiency An 
accelerated cardiac acbon, a common findmg m acute exudahie 
carditis, further depletes cardiac efficacy by diminishing diastolic 
coronar)' filling This accentuates an already existmg anoxemia of tlic 
heart muscle Anoxemia of the heart muscle results m further dis 
turbancc of cell metabolism It would seem reasonable to assume that 
a form of therapx which diminishes cardiac oxeracbvaty dunng the 
course of the acute exudabve process would prex'ent the damagng 
results of acute cardibs 

Oxygen Therapy —'Two years’ axpenence witli oxygen therap) JD 
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Digitalis Therapy — Climcians have obsen'ed for many years that 
adequate digitalis therapy m rheumatic heart disease with failure 
rarely produces the desired result Some have mdeed found that 
digitahs therapy produces toxic effects before the therapeutic bene- 
fits become manifest Sir Thomas Lewis beheved that “the use of 
digitahs for failure ivith congestion m rheumabc infection is not 
recommended ” In 1936, Denck stated that “the benefits of digitalis 
in active rheumatic cardibs ivith decompensation is questionable " In 
1930, Schwartz and Levy found that “digitahs does not produce bene- 
fiaal effects m rheumabc cases with decompensabon even dunng 
the afebnle penod ” 

A detailed analysis of 100 cases of acute rheumabc cardibs with 
congesbve failure leads to tlie conclusion that adequate digitalis 
therapy most often fails to effect the desired results In general, most 
pabents wuth heart failure obsen'ed in this group reacted poorlv to 
digitalis therapy, some showed signs of digtahs mtoxicabon before 
complete digitahzabon was readied A small group of cases, however, 
showed notable improvement m the cardiac status follourng adequate 
digtalis therapy 

We have rarely obsen-ed any beneficial effects from digtalis tlierapv 
m acute pancaribs with heart failure Hie type of digtalis prepara- 
bon used and the method of admmisbabon did not seem to matter 
and were equally ineffecbve Several pabents in whom digtalizabon 
was attempted with the single dose method developed paroxysmal 
ventncular tachycardia and in one instance ventncular fibnllabon 
Our experience wth the use of digitalis in this group of cases would 
seem to warn sbongly against it Similarly, when tlie presenting 
sj'mptoms of cardiac msufficiency are those of left-sided failure, tlie 
depression of the ST segment and mversion of the T wave on the 
cardiogram, as well as premature ventncular contrachons, occur 
early m the course of digtahzabon and complete digtalizahon can 
rarely be carried out before mtoxicabon becomes manifest ^^'hcn 
the presenbng symptoms are significant of both left and nght heart 
failure, adequate digtalis tlierapy seems to relieve some of the sjanp- 
toms parbcularly those which are indicabve of nglit-sided failure 
In the rare instances in which tlie pabent shows signs and sjTnptoms 
of almost true nght heart failure, digtahs seems to produce desired 
beneficial effects 


It IS questionable vhether rheumabc heart failure e\er occurs m 
tlic absence of rheumabc acbvily Occasionallv one is impressed vith 
tlie fact tliat all laboratoix' and clinical ewdence of cardibs are absent 
and the pabent presents unequivocal signs of advancmg failure Wnlc 
it IS admitted by pathologsts that histologc etaminahon of the heart 
of such pabents would undoubtedU show’ ewdence of rheumabc 
ach\il}, it must be assumed tint the active process is at a Icscl whicli 



'^S‘>alis h„ -U® B. 

Il,«e 

"Z^Z ‘ '^Zl 

»oi « 



S 2 -P, 





'dij 




tu^ ‘^^bonto 


4 

I ‘^’^^enrZ' ^‘'*®* 

iron, „ 

In oy ^on, ,t 

'^dicji , '’'dcnc^'^^^% ^^'Sideri Wt^^^Py jc 


* ^eufe p„ 

3 ':::f 

Wil'hl^'^'or 

rote 

of. 




venir, ' 

Off ; 

°^'°‘>oro,;',:y<^i>n. 
f?;^'""dence 


koiV.^'lun 


^1 


Oils 


cbil. 




“» aoc^ 
^a/oe 


^gltahs 



576 


LEO M TAHAN 


therapy In tins group, failure to control the fibrillation is significant 
of the presence of a high degree of rheumabc activity (Fig 82) 

Diuretics —An adequate diuresis in acute rheumatic cardibs \vitli 
heart failure is often a hfe-saving measure Mereunals, in our expe- 
nence, constitute the most important smgle form of therapy in this 
group of pabents These diurebcs outrank all the others and are 
definitely supenor m the treatment of heart failure with cardibs to the 
digitahs group of drugs 

Acute left heart failure with paroxysmal dyspnea in our group of 
children is almost always reheved dramabcally by the judicious and 
adequate use of mercupunn admmistered either intravenously or 
intramuscularly In children, 1 cc. of mercupunn or mercuhj'dnn is 
sufficient m most mstances to produce the desired diuresis Further- 
more, by a careful spacing of repeated mercunal injecbons, the pabent 
may be kept free of signs and symptoms of failure as long as the 
acfave process conbnues and the pabent is potenbally decompensated 

In acute cardibs cases m which the predommatmg symptoms are 
those of right heart failure, mercunal diurebcs, thou^ not as specif- 
ically effecbve as m the cases of left failure, are nevertheless impor- 
tant m rehevmg the annoying sjanptoms In these cases the impression 
is often gamed that the course of the disease may be changed by 
frequent and adequate relief from the symptoms of nght heart failure 
The removal of dependent edema, ascites, or the decrease m the size 
of the hver seem to improve cardiac funcbon and increase cardiac 
reserve 

In the so-called qmescent group of cases of heart failure in which 
digitalis IS an effecbve drug, mercunals enhance the effect of digitalis 
and in many cases are as indispensable as the digtaJis glycosites 
tliemselves 

There is no rule of the thumb as to how to ubhze mercunals m 
tliese cases It is obvious that each case must be managed on its own 
ments Our observabon, however, seems to show that mercunal diure- 
bcs in acute cardibs vnth failure should he used first to attain "dr)' 
weight," that is, to reduce the weight of the pabent unbl adequate 
dosage of mercupunn no longer decreases the weight of the mdividual 
pabent. But from that point on, a maintenance dose of mercupunn 
must be conbnued as long as the aebsuty of the disease persists and 
tlie pabent is a potenbal decompensator Such maintenance dose of 
mercupunn mav be conbnued for months and occasionally for years 
W^e have observed no deletenous results from it The dose and the 
frequency of administrabon m this group of cases will depend upoo 
two factors ( 1 ) The degree of acbvih’ of the disease, i e , the higbcr 
the degree of acbiit)'^, the more frequent the administrabon of mer- 
cupunn and also tlie larger the dose (2) The loss of cardiac reserve 
If a pabent has a low cardiac reserve and minimal rheumabc acbvatv. 
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auncular fibrillation with a fast ventricular rate and a marked pulse 
defiat Mercunal diuretics outrank digitahs in value in the treatment 
of rheumabc carditis wth failure The use of a maintenance dose of 
this form of therapy is of great importance m controlhng cardiac de- 
compensation durmg the active phase of carditis Many of tliose cases 
that have a high degree of cardibs and are refractory to all other 
forms of diuresis react exbemely well to the use of concenbated glu- 
cose m the presence of a high concenbabon of oxygen in the inspired 
au 

SmiMARY 

Many forms of therapy for rheumabc fever and rheumabc heart 
disease have been advocated smce the bme of Bouillard Few have 
stood the test of bme This presentabon does not consbtute a complete 
analysis of the many forms of therapy which have been preached and 
pracbced m this disease It is simply a synthesis of many years of ex- 
penence with large numbers of children suffermg from acute rheumabc 
fever and rheumabc heart disease observed frequently and carefully 
under a therapeubc regimen which seems to have produced results 
that compare favorably uath any of the methods of beatment thus 
far proposed This expenence teadies the lesson that the outlook for 
the acute rheumabc child is mdeed good, provided that the type of 
beatment msbtuted bears a rabonal relabonship to the particular 
phase of disease manifest at the tune of beatment 

Furthermore, it is obvious that whatever the "specific” forms of 
therapy proposed m this communicabon may be, the outcome will 
depend m good measure upon the “nonspecific” nursmg, nubihonal 
and emobonal care that the pabent receives at the same bme 

From tlie therapeubc standpoint, therefore, the follo\\mg obseiv'a- 
bons are made 

1 The latent penod of rheumabc disease remains, for the present, 
without effecbve therapy. 

2 The acute aaidabve phase can be almost "specifically” conbollcd 
until adequate salicylate therapy' Thermotherapy in acute chorea is a 
specific form of beatment for relieving die symptoms but it cannot be 
said, from our present cadence, that it influences the course of rheu- 
mabc disease m diese pabents 

3 Tlie smoldcnng phase of rheumabc fever is most effccUiely 
managed unth careful sanatonum ty^ie of care Eadence seems to 
point that dus type of care prevents progressive cardiac damage and 
eliminates many reactn ations 

4 It IS proposed that oxwgen therapy faiorably' modifies die out- 
come of acute rheumatic carditis in its cxaidahie stage when signs 
of heart failure are not manifest 

5 Digitalis therapy for acute rheumabc heart disease widi failure 
is of limited \alue Judiaous use of mercunal diuresis oubanks digi- 
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tails m tiie treatment of these cases A mamtenance dose 
diuretics IS of importance m carrjong the pabent throu^ the acbv 
phase of the disease when he is potenbaBy decompensated 

G Acute toxic carditis m which acute exudafave phase dominates 
over the evidence of failure and the rheumabc proems is universally 
distnbuted, frequently fails to react to any form of dierapy except 
intravenous adnumstrabon of glucose with insuhn in the presence ot 
a high concentrabon of oxj'gen m the inspired air 
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been given by phone order with the result that blood sugar levels 
were actually somewhat lower than tliey would otherwise have been 
The pabent should be kept warm m transit 
3 Insulm.— In Table 3 is summarized an outhne of the treatment 
of diabetic coma The most important decision m the first hour of 
treatment has to do with the size of the insulin dose The patient, 
havmg been admitted and placed m a bed warmed and provided with 
hot water bottles outside the blankets and with eqmpment assembled 
for the givmg of salt solution subcutaneously and mtravenously and 
the presence of diabetic coma havmg been established, insulin should 
be given immediately Two facts make tins decision difficult, (a) Re- 
sistance to msuhn mcreases as acidosis advances, and (b) the law of 
diminishmg returns apphes to the efficiency of msuhn so that the 
results from second and later doses may sometimes be obtamed only 

TABLE 4 

Bmkjd StJGAB Level Correlated with Insulin Dose in 188 Coma Cases 
October 21, 1940, to October 1, 1946 


Blood Sugar 
on Admi^on, 

Mg per 100 Cc. 

Cases 

Average Insulin 
m First 24 Hrs , 
Umts 

1300-1600 

2 

1219 

1000-1300 

5 

815 

600-1000 

42 

380 

400- 600 

66 

251 

200- 400 

74 

162 


by mcreasmg the size of the first one Patients with diabetes of long 
duration and long m coma and a blood sugar level of more than 
500 mg will require large msuhn doses whereas younger patients with 
recent diabetes may require as httle as 30 to 50 umts 
A stnkmg relation exists between the level of the blood sugar and 
the total amount of msuhn required m the first twenty-four hours of 
treatment as mdicated by Table 4 Here it is seen that among 188 
coma cases treated durmg the six years from October, 1940 to Octo- 
ber 1, 1946, 1219 umts were required for two cases m which mitial 
blood sugar values were between 1300 and 1600 mg The average 
msuhn required dechned steadily from this high level m accordance 
'vith the Icrwer blood sugar level Many a patient receives enough 
insulin but owfhg to delays or mdeosion m the first few hours too 
htde msulm is given at the time when it iviU count the most Insuhn 
given SIX to eight hours after admission m an unconscious patient is 
worth much less per umt than what it was worth durmg the first hour 
nftei admission The significance of the msuhn dose m the first three 



RIENINGOCOCCEMIA WITHOUT MENINGITIS IN CHILDREN 
Habby Bakavin, M D * anb Habold Lecks, M D t 

Meningococcemia TOthout meningitis has received htde attention 
m pediatnc journals and textbooks The condition is, however, not in- 
frequent Now that effective therapeutic agents are available, early 
diagnosis IS imperative It is our purpose, here, to present seventeen 
cases seen on tibe Children's Medbcal Service, Bellevue Hospital be- 
tween January 1, 1942 and July 1, 1946 All had positive blood cultures 
for memngococa In none was there reason to beheve that memngi- 
bs existed and m fifteen the spmal flmd was m every way normal 


HISTORY 


Though isolated cases had been previously reported,^ ^ credit is 
due to Hemck^ for calling attention to the frequency of this syndrome 
and for givmg a clear descnphon of the clmical picture In 1919 he 
reported 315 cases of meningococcemia at an Army camp In approxi- 
mately 40 per cent of the patients the diagnosis was made before 
menmgitis developed The duration of the premenmgitic stage varied 
from a few hours to several weeks Approximately 5 per cent of the 
patients never developed menmgitis 
FoUoxving Hemck’s pubhcation a large number of isolated case 
reports and several reviews^' have appeared In 1945, Goldnng 
and his associates,’ surveyed the experience at the St Louis Children’s 
Hospital and the St Louis Isolation Hospital In the seventy-mne cases 
obserx'ed at the St Louis Children s Hospital, menmgitis did not de- 
velop in ten Three of the ten patients died with fvdmmating symp- 
toms The remaming seven resx>onded promptly to treatment 

Age.— Excepting for epidemics such as occur m mihtary barracks, 
menmgococcic infection is predominantly a disease of early child- 
hood Fiftj'-four of the seventy-nine patients reported by Goldnng 
were less than 5 years of age In our senes of nonmemngibc meningo- 
coccemia the youngest patient was 6 days old Ten of the seventeen 
patients were less than 3 >ears old 
Famil) Inculcnce.-Mulhple cases of menmgococcic infection in 
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the same family are considered uncommon Ho^vever, there are a 
number of reports of instances m which two or more members of the 
same family were affected.®' ® In two of our cases a sibhng was 
affected The possibiht)' of meningococac infecbon m other members 
of the family should be seriously considered 

CLimCAL PICTURE 

Tile more important clinical and laboratory data m our cases are 
shown m Table 1 

The climcal features of menmgococcemia are ( 1 ) history of a com- 
mon cold lasting from a day to several weeks, (2) abrupt onset, (3) 
high fever; (4) chills, commlsions, hvitdimg at the onset, (5) nausea 
and vomitmg, (6) appearance of a hemorrhagic rash uathin a few 
hours after the onset, and (7) pams m the jomts or abdomen 

The temperature is generally high, between 104® and 105° F, at 
tunes even higher It is apt to remam high until treatment is msb- 
tuted. 

Joint pains are not common m children ^vlth nonmeningitic men- 
ingococcemia. Only t^vo of our patients complamed of arthralgia The 
pam IS evanescent and affects pnncipally the larger jomts, the knees, 
ankles, %vnsts and elbows There may be simply pam on motion or 
there may be redness, swelhng and signs of flmd m the jomt The 
aspirated fluid is generally sterile but it may be purulent and contain 
meningococci 

The most striking climcal manifestation is the ras/t It was present 
m every patient m this senes An exceptional case was that of a child 
admitted to the hospital some years ago because of fever and droivsi- 
ness The temperatiue remamed between 102® and 103® F for four 
days and graduall)' fell to normal A rash Avas never obseiwed A blood 
culture, tiiken on admission and reported after the child had been 
discharged, revealed meningococci The only medication given ivas 
aspinn 

It IS easily possible to miss cases of menmgococcmia when no rash 
IS present Though it has been the custom on the Children’s Medical 
Semce at Belleimc Hospital for many years to take blood cultures m 
all patients xvitli fever of obscure ongm, it is not our general practice 
to incubate these cultures m a carbon dioxade nch atmosphere except 
where memngococcemia is suspected Failure to take this precaution 
may readily lead to falsely negative results 

In adults a number of cases haie been reported in whom no mention 
of a rash was made * 

Occasional^ the rash is maculopapular (tsvo cases m our senes) 
but it IS gencrall 3 hemorrhagic There may be petechiae (seven cases), 
often combined with larger skin hemorrhages (se\en cases) In one 
patient tlicre were onlj large skin hemorrhages 
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The rash is usually profuse It may occur over any part of the skin 
and often ini'olves the mucous membranes of the eyes and moutli It 
appears abruptly and spreads over the body irregularly The spots 
may appear in cycles 

The spleen is not enlarged m children with meningococcemia 
Though the chnical picture is a fairly constant one, there are ex- 
ceptions. Mild cases are occasionally seen Durmg the past txvo years 
we have observed seven children whose clmical picture resembled 
that seen m meningococcemia but m whom positive blood cultures 
were imobtamable They all had fever and a petechial eruption Re- 
covery foUowmg treatment xvith sulfadiazme was prompt It is prob- 
able that the menmgococcus is the ebologic agent m a considerable 
number of children whose disease is diagnosed as purpura simple.x or, 
when jomt manifestations are present, as purpura rheumatica 

Fulminating Cases (Waterhouse-Friderichsen Syndrome).— The 
onset IS abrupt xvith collapse and the rapid extension of a hemorrhagic 
eruphon The patients are apprehensive and restless and the sensonum 
remains clear until the end There may be edema of the face The 
extremihes are cold The temperature is generally low grade— hetxveen 
100° and 102° F —but it may be high or it may be normal Gastro- 
intesbnal symptoms such as voimbng and diarrhea are frequent 
Ohguna or anuna is of espeaally grave significance’" A sbiking 
symptom is cyanosis without apparent cardiac or pulmonary involve- 
ment The outcome is usually fatal 
Three of the seventeen pabents m this senes, aged 15 months, to 
months and 5 years, respectively, presented this chnical picture Thc> 
all died 

Chronic Meningococcemia.— A number of cases of chronic men- 
ingococcemia have been descnbed which last for months and ei’cn 
years Dock” descnbed a pabent who had a sepbcemia which lasted 
seven months Tlie pabent finally developed memngibs and died One 
of Hemle’s pabents’" had a history sbongly suggesbve of recurrent 
meningococcemia over a penod of fourteen years Tlie disease is char- 
acterized by intermittent fever, usuaUy low grade, an erupbon which 
IS generally hemorrhagic and arthralgias or sepbc arthnbdes Tlicre 
may be lesions of the endocardium, myocardium, pencardium, lungs, 
sinuses, eyes and epidid>’mis Menmgibs may eventuallv develop 
Memngococcemia occasionally develops after recoverv froni men- 
ingococcus memngibs Fo\” reported a pabent who developed men- 
ingococcemia sevent}’-nme d.aj's after clmical recovery from menin- 
gitis A third episode occurred fort) -three days later 

LABOKATORV AIDS liN DIAGNOSIS 
Lcukocjlc Count —The xxhite blood cell count is the most xaluabic 
quick laboratorx aid in the diagnosis of meningococcemia As a ruli 
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extrenubes The left ankle ^vas s%vollen The spleen was slightly enlarged The 

""S" «“ wc L™. =»» .t w,» bdi»«, 

tie b.gh.st <»mt bemg »««» »»^ S 
prothroi^in, bleeding and coagulation tunes were 

Munt ivas 16,600 with 69 per cent polymorphonuclear cells Bl^ j w 
a gram-negabve rod which grew only on media ennched with blood, but failed to 

type with the usual influenza sera. , 

Shortly after the pabent’s admission the temperature rose to Iw r ana 
mained at this lev^ New hemorrhages appeared m the skin, -wim necrosis ^a 
ulcerabon The boy received several transfusions On the seventh hospital day 
sulfadiazine therapy was begun The temperature fell gradually, reachmg nornm 
in three days. It rose from bme to tune dunng the nert two weeks but thMeafter 
remained normaL The platelet count rose to a normal level on the twelfth hospital 
day Extensive sMn graftmg was necessary for the lesions on the legs 


When the skin hemorrhages are extensive, thrombocytopemc pur- 
pura and leukemia must be considered. Demonstration of gram-nega- 
tive coca or numerous polymorphonuclear cells m a smear from one 
of the skm lesions will establish a diagnosis qmckly 
Difficulties arise m the cases m which the rash is macular or maculo- 
papular Here nckettsial infections and measles must be ruled out 
Of considerable diagnostic aid is the white blood cell count which is 
generally elevated with a high proportion of polymorphonuclear leu- 
kocytes in memngococcemia 


COMPLICATIONS 

Comphcabons are uncommon Occasionally hemorrhagic necrosis of 
the skm takes place One patient m this senes (Case 1) developed 
a purulent discharge from the eyes which contained gram negative 
cocci 

TREATMENT 

When meiungococceima is suspected, a blood culture should be 
taken and treatment started immediately It is necessary to take the 
blood culture first since it is generally impossible to culture meningo- 
cocci once sulfonamides have been given 
The drug of choice is sulfadiazine The dosage in a child is 1 gm 
per 10 pounds of body weight each twenty-four hours One fourth the 
daily dose IS pven every su hours The imhal dose is a double one 
that IS, half the daUy dose The drug may be given pulverized and 
suspended m food or m sugar water If the child refuses to take the 
I ^ or ^ comatose. It may be suspended m water and given bv 
sodium sulfaiazme may be given m solution by 
nasal tube Intravenous therapy (o per cent sodium sulfadiazme) acb 
more qui^ly but the time required to give an mtravenous miecC 
IS generally greater than the time saved Sodium sulfadiazme mav be 
given m 5 per cent solution subcutaneously ^ 
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memngococcemia They were not made regularly m our patients They 
may be taken with a curved, protected swab to avoid contamination 
with oral bacteria, or else by passmg a small straight swab, protected 
by a nasal speculum, through the nasal passage to the nasopharynx 
Rabbit’s blood agar is an e£Fective medium 
Of the vanous types of menmgococci, Type I is foimd much more 
often than the other types m patients wth merungococac disease. In 
the seven patients in this senes m whom typmg was done all were 
Type I 

Agglntimn Test.— The demonstration of agglufanms m the serum 
of patients with memngococcal infection is of diagnostic value when 
blood cultures are negative Accordmg to Dowhng and co-workers,^® 
the test IS specific for the type of menmgococci The titer rises m the 
second and third week and generally falls to 0 between the twenty- 
fifth and thirtieth days, but the times are vanable 

Similar results were obtamed by Thomas, Smith and Dmgle,^^ who 
stress the diagnostic value of demonstratmg a nse in titer dunng the 
course of the disease, smce positive reacbons may be found m ear- 
ners and m contacts 

Accordmg to Falk and Applebaum,^® an agglutmabon bter of 1 to 
100 or greater is significant They obtamed posiUve reacbons m 75 
per cent of the pabents tested The reacbon is type-specific. False 
posifaves are sometimes obtained m gonococcus infecbons 
Agglutmabon tests were done m nme of the seventeen pabents m 
this senes m the Laboratory of the Department of Health, New York 
City, by Falk Significantly elevated bters for Type I menmgococci 
were obtamed m seven cases (Table 1) In two cases, both done on 
the SLX-th day of disease, the agglutmabon bters were negabve Tests 
were done m six of the seven cases m which blood cultures were 
negabve Five of the six pabents yielded significantly high bters In 
the sirth case a negabve bter was obtained on the fourth day of 
disease. 

DIFFERENTIAL DIAGNOSIS 

In the presence of an acute onset with high fever and a hemorrhagic 
erupbon the most hkely diagnosis is menmgococcemia Other forms 
of sepsis may occasionally give a similar clinical picture This is true 
especially of infection with hemophilus influenzae Such a case is the 
foUowmg 

SenUcemm Due to an Inilucnza-likc Organism Skin IIcmorTliagc* wilt* 
Sloughing Thronibootopenia. Rtcosery after Sulfadiarinc Therapy A. 
a 5 scar old boy, complained of pain m the right heel two da\s before admi^on 
At the same time there was feser up to 102* F On the next day a hcmonhagic 
eruption appeared on the shins and feet and at the same hmc there was noscbleca 
On admission, the chdd looked acutely ilL There were dark purple raised 
petechue oxer both legs anfenorly and oxer the feet, and a fexv on Uie upper 
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extremifaes The left ankle was swollen The spleen ^vas sUghdy enlarged The 

““KwSiS: L,™. o£ »n.= 

h.ghea co»l W JZdS 

prothiombm, bleeding and coagulabon tunes were prolonged The white blo^ ^ 
Munt was W, 600 wth 69 per cent polymorphonuclear cells 

a gram-negative rod which grew only on media crunched with blood, but failed to 

type with the usual influenza sera. , irui» w r«- 

Shortly after the patient’s admission the temperature rose to ilW h ana 
mained at this level New hemorrhages appeared in the slon, wim necrosis ^d 
ulcerabon. The boy received several transfusions On the seventh hospital day 
sulfadiazme therapy was begun. The temperature fell gradually, reaching normal 
m three days It rose from time to tune during the next two weeks but thereafter 
remained normal. The platelet count rose to a normal level on the twelfth hospital 
day Extensive skm grafting ivas necessary for the lesions on the legs 


When the skin hemorrhages are extensive, thrombocytopenic pur- 
pura and leukemia must be considered Demonstration of gram-nega- 
tive coca or numerous polymorphonuclear cells in a smear from one 
of the skm lesions will establish a diagnosis qmckly 
Difficulties arise m the cases m which the rash is macular or maculo- 
papular Here nckettsial infections and measles must be ruled out 
Of considerable diagnostic aid is the white blood cell count wbicb is 
generally elevated with a high proportion of polymorphonuclear leu- 
kocytes in menmgococcenua 


COflIPUCATIONS 


Complications are uncommon Occasionally hemorrhagic necrosis of 
the skin takes place One patient m this senes (Case 1) developed 
a purulent discharge from the eyes which contamed gram negative 
coca 

TBEATJEENT 


When menmgococcenua is suspected, a blood culture should be 
taken and treatment started immediately It is necessary to take tbe 
blood culture first smce it is generally impossible to culture menmgo- 
cocci once sulfonamides have been given 
The drug of choice is sulfadiazine The dosage m a child is 1 gm 
per 10 pounds of body wei^t each twentj^-four hours One fourth the 
daily dose « pven every su hours The mibal dose is a double one. 
that IS. h^ the dady dose The drug may be given pulverized and 
suspended m food or m sugar water If the child refuses to take the 
d^g or IS comatose it may be suspended m water and given bv 
stoma^ tube, or sodium sulfadiazine may be given m solution by 
nasal therapy (5 per cent sodium sulfadiazine) acl 

more qm^y but the bme required to give an mtravenous miecbon 
•s generally greater Uian the bme saved. Sodium sulfadiazme lav he 
guen m 5 per cent solubon subcutaneously ^ 
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The large doses of sulfadiazine should be continued for forty-eight 
hours, or for twenty-four hours after the temperature has reached a 
normal level The daily dosage may then be halved and contmued at 
this level for at least four days 

Sulfadiazme is given with an equal amount of sodium bicarbonate 
The child should have fluids freely, parenterally if necessary, 

Penictlltn has no advantage over sulfadiazme and it has several dis- 
advantages, e g , the discomfort assoaated with administration of the 
drug and the greater expense Accordmg to Meads and associates,^® 
pemcillm is as effective as sulfadiazine m memngococcerma xvithout 
menmgitis but it is not nearly so effective m memngococcus menmgibs 

Antimemngococcus serum is not necessary 

If hyperpyrexia is present, small doses of aspirin and sponging with 
alcohol are effective Phenobarbital is useful if there are convulsions 
or twitchmgs 

Waterhouse-Friderichaen Syndrome.— Treatment agamst shock 
and bacteremia is combmed xvith adrenal cortical hormone admm- 
istrabon To combat shock, heat, stimulants and the antishock posi- 
tion are used The child should receive from 300 to 500 cc. of paren- 
teral fluid durmg the first hventy-four hours, about one half of it as 
plasma 

Sulfadiazme should be used m large amounts The mibal dose 
should be 3 to 4 gm given as qmckly as possible. The daily dose 
should be 1 gm per 5 pounds 

As subsbtubon therapy, 5 cc of adrenal cortex hormone should be 
given every two hours 

Prophylaxis.— Though mulbple infecbons xvith the memngococcus 
m the same family are not common, they occur often enough to make 
prophylacbc adrmnistrabon of sulfadiazme to other members of the 
family advisable One of the three children m this senes, who died 
with fulmmatmg menmgococcemia, was infected by a brother 

The efficacy of prophyla.xis has been amply demonstrated 

For prophylaxis 0 5 gm of sulfadiazme should be given twice a day 
for two days 

SU3DIARY 

Menmgococcemia wthout meningitis is a not infrequent syndrome 
III children 

The onset is abrupt with hyperpyrexia, chills or convulsions, drow- 
smess, nausea or vonutmg, at bmes pains m the abdomen or jomts and 
the appearance of an erupbon which is usually hemorrhagic 

Laboratory aids are the elevated white blood cell count with die 
poijmorphonuclear cells usually above SO per cent, smear of a hemor- 
rhagic lesion u hich often shows organisms or many white blood tells 
die posibxe blood culture, and the agglubnabon hter 
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The treatment of choice is with sulfadiazme, promptly administered 

""The^pr^ph^X^admmistration of sulfadia 2 ane to other children 
m the family is recommended 
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Phtlt? Cohen, M D “ 

This clmic will be concerned with the consideration of active un- 
munizabon in children By active immun 2 ation I mean the generation 
of antibodies by an organism m response to the mtroducbon of an 
anfagen, no matter by what route Acbve i mmuni ty results in anb- 
bodies which tend to persist for months or years A cardmal and m- 
valuable feature of acbve immumty is that years after the ongmal 
immunizabon a smgle mjecfaon of the anbgen wiU qmckly reacbvate 
the producbon of the anfabodies This sbmulabng, or booster, mjecbon 
wdl raise the bter of protecbve anbbodies, m a matter of days, from 
a low, madequate level to a protecbve bter which is often higher than 
the ongmal immune bter In conbadisbncbon, passive immumty, 
which consists of the mjecfaon of preformed antbodies, is of short 
durabon and not suscepbble to reachvabon by a sbmulabng dose of 
anbgen. In my opmion, we have not properly availed ourselves of 
the fact that booster injecbons can sbmulate further producbon of 
anbbodies long after the onset of acbve unmumzabon 

The past decade has wtnessed important changes m the techmc 
of acbve immunizabon Preparabons of anbgens have been conbnu- 
ally perfected, and the dosage and bmmg of the adminisbabon have 
changed for the better These innovabons were accelerated by the 
impact of war, which served as a vast laboratory for tesbng the 
efficacy of new methods The lessons learned have been mcorporated 
into civilian prophylaxis, ivith promise of further improvements The 
pediatrist, who necessanly performs large scale roubne immunizabon, 
should be m the van in the study of the efficacy and the innocuous- 
ness of the most recent prophylacbc measures 

. DIPHTIDERIA 

Diphtheria remains a most important epidemiologic problem It 
has been demonsbated by myself and collaborators^ as well as by 
others,^ that the past generabon has undergone a subtle change for 
the worse m adult unmumty to diphthena The mass of data collected 
by Schick^ (1914 to 1923) showed that about 85 per cent of adults 
were immune to diphthena m this preimmunizabon penod The msh- 
tubon of roubne diphthena prophylaxis on a massive and ividesprcacl 
scale has resulted m a stnfcmg dechne in the morbidity and mortalit) 

• Attending Pcdlatnst, Beth Israel Hospital, New York City 
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o£ diphtliena As a concomitant phenomenon, ^ever, the c^ei 
rate Ls dechned to a proportionately low figure The reduction of 
earner state m an artificially immunized commumty, with necessary 
lessened exposure to toxigemc diphtheria bacilli, has rented m a loss 
of the artificially acquired immumty m a high percentage ot adults 
It has already been noted that there is a trend to diphtoena mcr^se 
m many sections, where outbreaks of diphtheria have been reporte ^ 
chiefly m adults, here and abroad, m civdian and m mmtary Me 
The New York City newspapers of October 17, 1946, pubhcized r^ 
ports from the health commissioners of the state and city that diph- 
theria morbidity and mortahty have noticeably mcreased throughout 
the nation, and stress the need of further immunization 

Epidemiologists have commented that the diphtheria problem of 
the future is concerned with the unmumty of the adult.® Epidemics 
of adult diphtheria should not occasion surprise, for studies have 
demonstrated that artificial diphtheria immunity confers sufficient 
but declining protection for a period of three years After this period 
there is a perilous fall m the level of immune titer unless there is a 
stimulation of immumty by artificial or natural means, the latter nor- 
mally through the medium of the vanishing earner My mvesbgations 
at Beth Israel Hospital, m a large group of young women, mdicate 
that as of today, about 50 per cent of adults are Schick positive 
Important coroUanes follow these observahons It was formerly 
confidently assumed that, smee the adult is nearly always immune to 
diphtheria, the newborn baby is similarly immune, smee he is en- 
dowed with his mother’s antibodies at birth Immunization of the 
infant had hence been postponed for six to nme months, after which 
penod he presumably lost his passively acqmred immunity Indeed 
it was beheved that m the presence of passive antibodies, active im- 
munization would prove meffechve Smee proof has been adduced 
that m many areas 50 per cent or more of adults are susceptible, the 
immunity asenbed to the newborn baby often rests upon a false as- 
sumption Recent tests by me on a group of 100 babies substantiated 
this contention, for 50 per cent of infants below 6 months of age were 
Schick positive 

These facts and findings should logicaRy lead to a change m diph- 
thena prophylaxis To guarantee the transfer of immumty from 
mother to baby, it is necessary to ascertam maternal unmumty If the 
mother is Schick positive, diphthena toxoid should be administered 
durmg the seventh and ei^th months of pregnancy at mtervals of two 
to three weeks in doses of 0 1, 0 2, 0 5, and 1 cc This conversion to a 
Scluck negaMe state is transmitted to the baby to persist slx to nme 
months If the mother is Schick negative, a smgle stimulatmg dose of 
0 - ca of diphthena toxoid elevates her anhtoxm titer to a hiehlv 
effective level, to the benefit of her baby The pediatrist has^ffi 




trojiuur KAJOJc^n 


opportunity to pursue this pracbce It properly lies m the piovmce of 
the obstetrician and generd practitioner 

Schick tests routinely performed on mothers before and after de- 
hvery and m newborn infants reveal that the mother is a better 
reactor and mdicator than her baby. If the Schick test is positive m the 
mother or baby we begm to immunize the baby at 3 months of age 
Smce the penod of prophylaxis and the attainment of an immune 
bter require three months the baby remains susceptible for its first 
SIX months of life The only known way to remedy this undesirable 
situation IS to immunize the mother durmg pregnancy 

Our method of diphthena prophylaxis m infants is administrabon of 
three mjecbons of diphtheria toxoid m doses of 0 5 cc , 1 cc and 1 cc 
at mtervals of three to four weeks Unlike alum toxoid, the plain 
toxoid rarely causes a reacbon The Schick test is performed six 
months later For years we have not seen a posibve Schick test fol- 
lowmg this prophylaxis Every three years a smgle moculabon of 
diphthena toxoid is given, and continued as long as a state of im- 
mumty is desired, mto adult life and the penod of pregnancy, if so 
desired 

TETANUS 

Tetanus, a dread disease also caused by a toxm, was characterized 
by a smgularly low madence m the last war Roubne tetanus toxoid 
prophyla.xis was so effecbve m producmg adequate immumty that 
not only xvas tetanus virtually absent m this war but there was seldom 
need of administering tetanus anbtoxin The army employed the fluid 
formalized toxoid m three doses of 1 cc each at mtervals of four 
weeks The navy favored alum toxoid, given in two doses, 0 5 cc at 
four week intervals A routine sbmulabng dose was given aimually, 
with the addibonal precaubon of an extra sbmulabng dose wth every 
change of locale and before combat engagement A pomt worth nobng 
is tliat fluid toxoid should be given if there is need for a quick nse of 
tlie anbtoxin content, for alum toxoid acts slowly, and is therefore less 
useful as a rapidly sbmulabng dose 

In pediatnc practise tetanus mimunizabon procedure is the same 
as that employed by the army and navy It is recommended roubncly 
for children who spend their summers in camp, to avoid needless m- 
jecbons of tetanus anbtoxm which are too often given for mevitable 
injuries, with the attendant risk of producing dangerous allergies 
Children of the hyperkmebc type who frequently suffer trauma, and 
youngsters living m the country intimately m contact with soil, may 
also benefit by the admmistrabon of tetanus toxoid The fluid toxoid 
IS almost dex oid of reacbons except in the cases of a fexv children who 
develop allergy to the preparahon as a result of repeated moculabon 
The alum preparabon causes more frequent reactions and noduh 
formabon but spares the child an injection 
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WHOOPING COUGH 

Whooping cough is the most important contagious dise^ “ 
hood for^wbch we employ bactenal vaccme prophjdaxis The vaccme 
developed by the Sauer techmc administered m adequate dos^ has 
materi^y reduced the mcidence of pertussis m children above 1 year 
of age Ample data has been accumulated to prove ^ pomt 
reasonable dispute It probably has also modified the course of the 
disease m many children m whom prophylaxis has not been entirely 


successful r .. T, 

As m diphtheria, the problem of protection of the infant has no 
yet been satisfactorily solved Data has been accumulated provmg 
that the majority of adults (80 per cent) are not immune to pertussis 
It follows that 80 per cent of babies are susceptible to whoopmg cough 
from birth, for they must lack immunity if their mothers do It has 
been the custom to mstitute pertussis prophylaxis at 6 months of age 
When vaccme therapy has been completed and immumty obtamed, 
the infant is nearmg 1 year of age Here agam is a dangerous gap m 
immumty against a disease which takes its highest toll m infancy The 
only known method of conferrmg immumty upon the infant is im- 
mimizahon of the mother dunng the last trimester of pregnancy The 
active maternal immumty is passively transferred to lie baby Smce 
it IS a passive immunity it lasts but a few months, after which period 
(at 4 to 5 months of age) active immunization of the infant should 
be mihated 


There is much evidence pomtmg to the fact that a young organism, 
such as the infant, is a poor antibody producer, even if moculated 
with potent anbgens. Some years ago Sauer reported unsuccessful at- 
tempts to actively immunize infants below 6 months of age against 
pertussis ® The mcidence of the disease was the same m the immunized 
as m the unimmunized group Laboratory tests also demonstrated 
defecbve antibody formation m these young infants A more recent 
attempt to immunize infants at 1 to 3 months of age agamst pertussis 
yielded more encouragmg data ’’ Three mjections of 0^, 0 3, and 0 5 
cc of an alum preparation totahng 40 bdhon bacdh per cc resulted 
m positive agglutmabon tests in about 80 per cent of the infants two 
to four months after the completon of prophylaxis The morbidity and 
mortahty of the vaccmated group (3,793 cases) was significantly lower 
than m a control group It may be that the slowly operatmg alum 
prcparabon used was more eEecbve m these young infants than the 
generally employed Sauer vaccme Further observabon by the New 
Orleans group and by other mvesbgators employmg a simdar immum- 
Aibon procedme confirmed the growmg opmion diat very young m- 
fants may be capable anbbody producers ® Nevertheless, Sauer, adopt- 
ing a sumlar techmc for this age group, reported that only 31 per cent 
or >oung infants so moculated had a posibve complement fixafaon 
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test Further data is needed to determine whether it is feasible to 
begm pertussis prophylaxis in babies so soon after birth 

The usual procedure m pertussis immunization is to mject a Phase 
I vaccme at three to four week intervals until 90 to 120 bilhon organ- 
isms have been administered, the amount varymg ivith the age and 
the size of the baby This requires 6 to 8 cc of a 15 bilhon per cc. 
preparation, 4 5 to 6 cc of a 20 bilhon per cc preparation The entire 
procedure requires three to four moculations, the number depending 
upon the presence or absence of reactions It appears that alum prepa- 
rations are equally effechve m smaller doses Studies upon similar 
groups of children are now m progress m my chmc upon the com- 
parative immune titer obtamed by alum preparations given in a dosage 
two-thirds that of fluid vaccme Were it not for greater reaction and 
nodule formation, the alum preparation would undoubtedly be prefer- 
able These reacbons can be obviated to some extent by deep sub- 
cutaneous mjections usmg a vaccme warmed and well shaken, fol- 
lowed by massage of the moculated area 

My present mchnahon regardmg pertussis prophylaxis, as with diph- 
thena, is to begm unmumzabon at an earlier age than heretofore At 
three to four months of age unmunizabon may be mshtuted m infants 
m good condibon If the infant is Schick posibve a preparabon of 
diphthena toxoid combined with the pertussis vaccme is employed 
This combmahon of anbgens has previously not been mcluded m the 
armamentanum of prophylaxis for very young infants 

TYPHOID FEVER 

Typhoid fever prophylaxis by vaccme inoculahon has been ad- 
mittedly effecbve for many years The past war afforded another 
bnihant example of the efficacy of this vaccme, for again there was 
a very low morbidity m those vaccinated ” It should be interpolated 
that all immunity is relabve, be it natural or artificial immumty. An 
anbbody bter effecbve imder normal and ordmary circumstances may 
be insufficient and overwhelmed m the presence of a virulent infection 
or mtensive exposure Thus typhoid fever has been reported m mdi- 
\aduals properly inoculated and with protecbve immune bters, but 
mfecbous are much fewer than in unvaccinated mdividuals under the 
same condibons, and the course of the disease tends to be milder 
Many instances have been recorded (and observed by me) of two or 
more attacks of diseases like measles, scarlet fever, whoopmg cougb, 
mumps, and other diseases which are known for their capacity to 
produce a lasbng high level of immunity This relabvoty of immunity 
apphes to all munumty against disease 

Imiovab'ODS and improv ements m typhoid prophylaxis have recently 
been mtroduced Rawlmgs typhoid strain has been supplanted by 
the superior Panama 5S anbgen,® which has been put to commercial 
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use The dosage remains the same, 05 cc, 1 cc and ^ 
vals longer than one week have proven supenor In pediatxi^ unlike 
mihtary practice, there is seldom urgency of time, and an mterval ot 
Uvo weeks is preferred The dosage given to a child may be computed 
on the basis of weight ratio to the adult, or sh^tly more th^ this 
calculation calls for Laboratory studies have shown that the former 
method of three moculations every three years yields a titer of pro- 
tective antibodies which sink to a low level long before the expiration 
of the three year mterval Only 20 to 25 per cent of mdividuals retam 
an adequate hter of protective antibodies two or more years after 
typhoid moculahon A smgle mjechon of 0 5 cc of typhoid vaccme 
given annually succeeds m elevatmg the protective antibodies to the 
optimum level m 100 per cent of cases I consider the best practice 
to be administration of annual booster mjections of 0 5 cc of typhoid 
vaccme after the initial tno of moculations This practice should be 
adopted for children gomg to camp, for a constantly high level of im- 
mumty is thus obtamed instead of the former uncertqm fluctuatmg 
titer The reactions mcurred by this annual method are fewer and 
less severe than mth the old three shot system 


SaiALLPOX 


Smallpox vaccmabon is accomplished by the use of a preparation 
contaimng a hve but attenuated virus It is one of the few instances 
in which a hve organism is used to mduce active immuni ty ua children 
It has been established that there is no natural, probably not even 
passive unmumty to smallpox Donnally successfully vaccmated new- 
born infants thereby confirnung that there is no immumty of the new- 
born to smallpox A comparative study of the potency of culture 
and calf-groivn vnus was made m this group of vaccmated newborns 
Revaccmation two or three years later resulted m successful takes m 
73 per cent of those vaccmated with the calf virus Vaccmabon with a 
virus culture took m only two out of thirty-six cases This study not 
only attested to the suscepbbihty of the newborn to smallpox and 
the supenonty of the calf-grown virus for vaccmabon, but also demon- 
sbated that the unmumty may wane as early as two to three years 
after successful vaccmabon 


When smallpox is prevalent it is important to bear these facts i 
mind Every mfant should be vaccmated and failures should not I 
construed as mdicabng immumty It is advisable, if possible, to wa 
an appreciable penod, about a month after the unsuccessful’vaccm; 
bon, before revaccmabng. If the mterval is shorter, the site of tl 
unsuccessful vaccinabon may hght up and take as the second succes 
ful vaccmabon evolves Thus bvo vaccinia will develop concomitant 
with proporbonately greater systemic effects, local reachon and so 
formabon In the presence of an epidemic or on the eve of travel 
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a state or country where smallpox occurs, previously vaccinated indi- 
viduals should be revaccmated even if the interval is less than five 
years I have several times observed successful revaccmabon without 
the expected modification m children vaccmated two or three years 
previously My behef is that vaccmabon should be repeated at tlie 
shghtest mdicabon, for if immumty persists, there is httle or no re- 
acbon, if, however, immumty is lost or largely lost, the resulbng take 
and unmumty \vill be a source of sabsfacbon The durabon of ini- 
mumty after vaccmabon is extremely vanable, rangmg from bvo years 
to many years, perhaps for the dmabon of life 

Normally the mibal vaccmabon is performed at 3 to 8 months of 
age at a time when the infant is m excellent health, the season favor- 
able and the skm in normal condibon I try to avoid vaccmabon dur- 
mg uncomfortably hot weather and durmg seasons of rampant or 
endemic mfecbons The puncture method of vaccmabon yields a 
smaller area of reacbon with a smaller scar and less systemic reacbon 
I have rarely used the mbacutaneous method for lack of scar forma- 
bon depnves one of defimte proof of lack of immunity I prefer the 
arm for the area of vaccmabon in both males and females It is safer, 
less disfigurmg and less prominent than leg vaccmabons No dressuig 
IS used after the first day A shield or a covermg of any sort is stnctly 
forbidden I have been fortunate, aided by the msistence of the above 
precaubons, never to have had any infecbon or ill effects from a small- 
pox vaccmabon 

INFLUENZA 

Influenza is another virus disease, for which an macbvated virus 
preparabon has been mvoked m the last few years Because of news- 
paper predicbons of epidemics, pediabists are receivmg numerous 
mquines as to the efficacy and desirabihty of the new vaccme From 
available data it may safely be assumed that nearly every adult has 
been infected at some bme with pandemic mfluenza Hence, only 
one moculabon of 1 cc of virus vaccme need be given smce it acts as 
a reacbvator or a booster mjechon of wanmg immumty Withm one 
or bvo weeks after moculabon over 90 per cent of subjects show a 
sharp increase in circulabng anbbodies,^- an effect comparable to that 
of booster mjeebons for chphthena, tetanus and other diseases n> 
which an ach\ e immumty may be produced One year later the anti- 
body titer IS sbll above the prevaccinabon level Nevertheless, the 
defimte decrease of anbbodies at the end of a year and the prompt, 
shaip response to a single injecbon would indicate the need for annual 
booster mjeebons Surveys have showm that the rate of incidence in 
vaccmated groups is considerably lower than in conbol groups 
per cent) 

The technic for the preparation of the vacane is qmte diffcixi't 
from the method ordmarily employed for vaccine preparahons The 
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live Virus is incubated on the extra-embryonic fluid of the developmg 
hens egg As a result of processes of adsorption, diffusion and centnt- 
ugabon, the final preparabon of the virus contams httle or no egg 
protem Tests are bemg made by precipitm methods to dete^ne 
whether egg protem has been completely ehmmated to avoid allergic 
reacbons m sensibve mdmduals It may be the better part of wisdom, 
at present, to test egg allergic mdmduals mth the preparabon, and 
if the reacbon is posibve, to proceed with caubon 
There is httle avahable data on influenza virus vaccmabon m chil- 
dren “ It may even be mcorrect to assume that the very young child 
has been previously infected with the virus If this assumpbon be 
false, bvo moculabons at mtervals of two weeks may offer better pro- 
tecbon to the young child The dose for children may best be gauged 
by weight rabo, as m other vaccme therapy I have been moculabng 
children up to 3 years of age with 0 25 cc , up to 10 years with 0 5 cc , 
and the older group with 1 cc of the vaccme In my hmited eijpenence 
the reacbons m children have been below expectabon Shght head- 
ache, bansient chilhness and fever, and soreness of the arm for about 
a day have been observed by me CoUecbve data is now needed to 
determme the efficacy of this vaccme m children m the presence of 
a proven epidemic. 

It must be emphasized that the influenza virus vaccme protects only 
agamst influenza A and B Parents are informed that other respiratory 
infecbons, vurus or bactenal, will be imaffected by this prophylaxis 
To protect agamst recurrent respuatory infecbons, often loosely called 
“colds,” a bactenal vaccme, “catarrhffi vaccme” has been employed 
for years parenterally and laterally orally The genume cold, a virus 
mfecbon, must be uninfluenced by such measures It is claimed, but 
not proved, that secondary respiratory mfecbons may be influenced 
for the better by tlie use of a vaccme contaimng most of the common 
respiratory flora Such a vaccme is not infrequently used for this pur- 
pose m pediatnc practise, but its efficacy can only be conjectured 
through empnical observabon There is no scientific data demonstrat- 
ing mcreased unmune bters against respuatory disease after such 
moculabons. 


RICKETTSIAL DISEASES 

Potent vacemes against nckettsial diseases have been recently 
developed, notably agamst typhus fever and other spotted fevers « 
These vacemes are prepared on a yolk sac medium, and hence precau- 
bon must be taken when such vaccines are mjected mto egg allermc 
mdmduals These vacemes are administered to children m amounts 
proporbonate to the adult dose of 1 cc Two mjeebons are given at 
interns of byo weeks Typhus fever is not common m this founb^ 
but tovehng to areas of mfecbon is sufficient mdicabon for such v^’ 
cmabon m children. The spotted fevers (Rocky Mountam fever) ie 
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indigenous to certain sections of this country I have employed this 
vaccme for several children visiting infected sections My cases are 
too few m number to warrant immunological conclusions, but there 
have been no imtoward reactions 

YELLOW FEVER, PLAGUE AND CHOLERA 

The armed semces used effective vacanes agamst yellow fever (a 
virus vaccme) and also vaccmated at times against plague and chol- 
era Such vaccmes are rarely given to children m this country as 
there is no need for them I have never found occasion for such vac- 
cmation Nevertheless, a tap to a section where these diseases are 
prevalent would be sufiBaent mdicahon for the admmistrabon of such 
prophylaxis Smce the human serum component has been eliminated 
from the yellow fever vaccme, there has been a cessation of reports of 
jaundice foUowmg such vaccmabon 

SCARLET FEVER 

Scarlet fever active immunization has not proved popular m eastern 
Umted States The frequency and severity of reactions after scarlet 
fever prophylaxis have been a distmct drawback The mjecbon of an 
unmodified toxm, generally five to seven times, m amounts varying 
from a few hundred to hundreds of thousands of skm test doses have 
caused m 10 to 15 per cent of cases such reacbons as neausea, fever, 
vomitmg and rash, comparable to a case of mild scarlet fever In- 
frequently, the alarmmg symptom of jomt pains has been reported. On 
the other hand, such immunization has decidedly reduced the inci- 
dence of scarlet fever This prophylaxis should be given for the pro- 
tecbon of nurses and workers m contagious hospit^, and for those 
mtensively exposed to scarlet fever Because of reacbons, the numer- 
ous mjecbons, the often temporary nature of the immimity, in con- 
juncbon xvith the fact that scarlet fever has for years been of a nuld 
character m the East, I am not given to the use of scarlet fever prophy- 
laxis Should matters change and scarlet fever assume a more mahg- 
nant form, I would advise prophylaxis m spite of its disadvantages 
Perhaps newer preparations, (alum and tanmc acid precipitabon), now 
under mvesbgabon, will offer a happy solubon If the precipitates 
prove effecbve, only three mjecbons, provokmg few reacbons, xviU be 
necessary Laboratory tests have demonstrated an immunity durabon 
of four years after moculafaons of these products Other toxoids, pre- 
viously tested m three doses at three week mtervals, have not been 
as effecbve as the taxm preparabon usually employed. 

COMBINED PROCEDURE; OTHER ROUTES 

It should not be assumed that these immunizahon procedures must 
be given mdividually and m succession, necessitabng much expendi- 
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ture of tune and inconvenience to the patient Pediatnaans have been 
leaders in proving the efiBcacy of combining iimnumzaUon procedures 
Even before the war mvestigations showed that each antigen com- 
bmed m a mixture produced an immune titer equal to or greater than 
that effected by the antigen mjected mdividually Pediatnc practice 
and the vast mihtary immunization have yielded ample and convmcmg 
confirmation of the effectiveness of simultaneously mjected vaccmes 
The mfant and child, like the soldier, should have his prophylaxis 
completed m a bnef penod, for it is wiser to abbreviate as much as 
possible the penod of absent immumty The accepted and best prac- 
bce today is to immunize the mfant simultaneously against diphthena, 
pertussis and, if desired, tetanus I have also mixed toxoid with other 
vaccmes, such as typhoid, with no ill effects I have not yet ventured 
to nux vaccmes or toxoid with nckettsial or hve virus vaccme Never- 
theless, It may be enfarely feasible to employ such mixtures, with the 
possible exception of the vaccme virus 

Introducbon of anbgen by a route other than subcutaneous, mtra- 
cutaneous or mtramuscular has not been generally mvoked m pediatnc 
pracbce It may well he that other forms of administrabon, notably ' 
by nebuhzafaon or aerosol techmque, for direct fmmunizafaon of local- 
ized regions, such as the respuatory tract, may yield better immunity 
agamst localized diseases Experimental work along these hnes has 
yielded promismg results Future studies may more emphabcaHy 
prove this pomt and lead to a wider use of such methods m immuniza- 
boii pracbce 

SUMJIARY 

In summary, it may be restated that modem acbve immunization 
favors the simultaneous administrabon of different anbgens either m 
a mixture of bvo to three anbgens, or by separate mjecbons at differ- 
ent sites The previous weekly mterval between mocrdabons has been 
generally lengthened to two to four weeks The acbve immumty, 
wanmg often to an madequate and nonprotecbve level, should be 
stimulated by a booster mjecbon every year, or every two or three 
years This mterval is deternuned by the need for nnmediate protec- 
hon, and tlie desue for a constantly high nnmunity mstead of an un- 
certam and fluctuabng one The trend is also developmg of mamtam- 
ing a conbiiually high level of munumty by giving annual mjecbons 
imtead of three mjecbons every three years, as m typhoid fever pro- 
phylaxis Vacanabon agamst smallpox should be performed m the 
presence of outbreaks of this disase, unless the last successful vaccma- 
bon wiw performed less than three years before exposure By these 
methods s^ety is attained xvith a minimal ex-penditure of time Ld the 
omission of many painful mjecbons to the child 
I bchme that actue immunizabon of the mfant xviff be given at 
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an earlier age (3 to 4 months) than m the past (6 to 9 months) This 
sbll leaves the infant unprotected agamst some diseases ( notably per- 
tussis and often diphtheria) for the first sl\ months of his life Prenatal 
immunization by active immunization of the motlier during preg- 
nancy, can solve this important problem 
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GAMBIA GLOBULIN IN PEDIATRICS 


Morris Greenberg, M D * 

Blood is composed of cells and plasma which can be readily sepa- 
rated by such simple physical means as centrifugation About 6 5 per 
cent of the plasma is protem It is this element which is chiefly respon- 
sible for tlie benefits obtained m plasma transfusions The protein in 
plasma is not a smgle protem but a mL\ture of proteins, cluefly al- 
bumm, fibrmogen and alpha, beta and gamma globulins These pro- 
teins differ m molecular size and structure and m physiologic and 
therapeutic properties The separabon, concentrabon and dr>'ing of 
the different components of plasma by the use of physicochemical 
methods was accomplished by Edwm J Cohn^ and his associates at 
Harvard University A number of these components have been tested 
chnically, among them gamma globuhn 

PROPERTIES OF CAMJU GLOBULIN 

Gamma globuhn makes up about 11 per cent of the total protems 
of plasma Its therapeubc value is due to the fact that all antibodies 
against infecbous disease which are present m plasma appear to be 
concentrated in the gamma globuhn There are laboratory procedures 
for the determmabon of the concentrabon of certain anbbodies m a 
soluhon Enders- has made determmabons of the concentration in 
gamma globulm of antibodies against typhoid, pertussis, influenza V, 
poliomyehbs, diphthena and scarlet fever Tests for the presence of 
anbbodies agamst otlier diseases have been made by other investiga- 
tors There is no knowm laboratory' test for the determmabon of the 
concentrabon of measles antibodies The tlierapeutic value of an anti- 
body must, of course, be detenmned by clinical trial 

OJNICVL USE OF CAJIJLV GLOBUUN 

Measles.— pROPin'L/Vxis —The chief use of gamma globulin today n 
in the prophylaxis of measles One would e\pect a high concentration 
of measles anbbody' in gamma globulin since about 90 per cent of the 
urban populabon has had measles by' age 30 and since the unmuniU 
conferred by' measles is a solid one Clinical trials have confirmed tins 
evpectation A study^ to determuie the comparabve value of gannna 
globulin m die prophylaxis of measles was begun in New York City 

* AcUng Director, Bureau of Preventable Disease’s, New lorh City Department 
of Hcaltli, Lislructor m Epidemiology, College of Physicians and Surge-ons, Colum 
bia Umversity 


C02 



603 


GAlvIMA GLOBULIN IN PEDIATRICS 

early m 1944. Since there had been no previous published reports of 
dosage, a decision was made on theorefacal grounds to, use 2 cc as 
unifonn dose and modify the amount if necessary This was injected 
into more than 800 susceptible household contacts to cases of measles 
betNveen the ages of 6 months and 6 years Seventy-nme per cent ot 
them developed no measles and 21 per cent developed mo^ed 
measles None developed severe measles The younger the child the 
greater was the protection With mcrease m age the percentage ot no 
measles cases dechned and the percentage of modified measles cases 
rose Thus at 1 year of age, 90 per cent of contacts mjected with 2 cc 
of gamma globuhn developed no measles and 10 per cent had modified 
measles, whereas at 5 years of age, with the same dose, 60 per cent 
did not get measles and 40 per cent had modified measles 
Since the greatest danger from measles is m the very young, it is a 
wise plan to try to protect them completely On the other hand, it 
must be remembered that gamma globuhn confers a passive immumty 
which lasts for a period of about three weels only There is no known 
agent, at present, which will confer active immumty However, a child 
who has had measles becomes permanently immune There is evidence 
to believe that modified measles also causes the development of active, 
permanent immunity It is therefore advisable to administer enough 
gamma globulin to give modified measles to the older children, m 
whom the danger from measles is not great, so that they can develop 
an active and lashng immunity to the disease A dose of 2 cc seems 
to fulfill both needs 

The injection is given intramuscularly either m the arm or m the 
buttocks using an 18 or 20 gauge needle The usual precaution should 
be taken of drawmg back on the plunger after the needle is m situ, 
to make sure that a vem has not been entered Reactions are rare The 
globuhn may be given at any bme between the fourth and the eighth 
day after initial exposure The day on which the rash first appears m 
the source case is usually the fourth day of the disease The dosage 
of gamma globuhn for the prophylaxis of measles may also be adjusted 
on the basis of body weight » The recommended doses are 0 08 to 
0 1 cc per pound of body weight for protection and 0 02 to 0 025 
cc per pound for modificabon 

When measles breaks out m the ward of a children’s hospital, the 
ward may be kept open to further admissions if all suscepbble contacts 
are injected with gamma globuhn m a dose no less than 0 1 cc per 
pound of body weight Should secondary cases occur, then all suscep- 
bble children on die ward at that tune who have not previously been 
injected, as well as those who were mjected more than two or three 
weeks before, should receive gamma globuhn m the same dosane 
Two other substances hai e been widely used m the prophyLis of 
inc.isles One is convalescent measles serum It confers a high degree of 
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protection Its disadvantages lie in the fact that it is difficult to obtain 
and that the doses administered are large The other substance is 
placental globulin Its disadvantages are also two One is that the 
degree of protection is less than with either gamma globulin or con- 
valescent measles serum In the comparative study previously referred 
to^ it was found that 23 per cent of those mjected developed severe 
measles The second disadvantage is the seventy of reactions In the 
same study, reactions occurred m 41 per cent of those mjected These 
were both general, consistmg of fever and restlessness, and local, con- 
sistmg of pam, swelhng and redness at the site of moculabon By con- 
trast, reactions m the children mjected with gamma globulm occurred 
m only a fraction of 1 per cent 

Placental globulm is sold on the market as “immune globulin, 
human ” It should not be confused 'with gamma globulm which is re- 
ferred to as “human, immune serum globuhn” Gamma globulm is 
distnbuted conunercially by one biological firm m a 2 cc viaL 

Treatment —The use of gamma globuhn m the treatment of measles 
has been reported by Stokes, Maris and Gelhs'* They used doses 
ranging from 5 to 35 cc m a group of SL\ty-one mdividuals ranging 
m age from 10 months to 34 years Thirty were mjected after the rash 
had started, and modification appeared m thuteen The rest were 
injected when Koplik spots were present, but before the rash had 
appeared Modificabon of the disease appeared in twenty-four and no 
rash m two cases The authors point out that final conclusions about 
the value of gamma globulm m treatmg cases of measles cannot be 
reached until larger groups have been treated 

Acute Infectioua Hepatitis —Acute infectious hepahbs (catarrlial 
jaundice) is a disease which has occurred m large outbreaks in mili- 
tary personnel as well as m the civilian population Although nifec- 
tious hepabbs has a low mortahty, it causes considerable disabibtv' 
There is also some evidence that it may cause serious late results 
Where large groups of children are congregated as m insbtubons, 
camps or schools and an outbreak of infecbous hepabbs occurs, it 
would be desirable to limit the spread of the disease Stokes and 
Neefe® injected a group of fifty-tliree suscepbble boys and girls and 
some adults m a camp where an epidenuc was in progress Tliey ob- 
tained a good deal of protecbon when the globulm was mjected earl)' 
III the mcubabou penod, m a dose of 0 15 cc per pound of body 
weight About eight bmes as many cases occurred in the conbol as m 
the mjected group Havens and Paul® had a similar expenence m a 
children's home They used slightly smaller doses ( bebveen 0 06 and 
0 12 cc per pound of body weight) in a group of mnety-seven sus- 
cepbble children behveen the ages of 6 and 16 years Twelve times 
as many children developed jaundice m the conbol as in the inocu 
lated group The results of these mvesbgabons mdicate an important 
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use for gamma globulm m limitmg epidemics of infectious hepatitis 
Gamma globuhn has not been found effective m the treatmei^ of cases 
of mfectious hepatitis even when admmistered early m the disease 

and m large doses , , 

Scarlet Fever.-Gamma globulm is at present bemg tned m toe 
treatment of scarlet fever m a number of contagious disease hospitals 
Previous reports have appeared m the hterature on the use of con- 
valescent scarlet fever serum m the early treatment of scarlet fever 
These have generally been favorable With the use of such serum 
there have been a rapid drop m temperature, subsidence of the toxic 
state and dimmution m the percentage of comphcations Smce the 
concentration of scarlet fever antitoxm and antistreptolysm m gamma 
globulm is from two to five times as great as m scarlet fever con- 
valescent serum, one is led to beheve theoretically that the globuhn 
should be of value Smce no reports have as yet heen published, the 
evaluation of its use must wait the gathermg of data and their sta- 
bsbcal analysis However, prehmmary reports mdicate that gamma 
globulm IS probably of value both m the prevenbon and m the treat- 
ment of scarlet fever 

"Wlioopmg Cough.— Whoopmg cough convalescent serum has been 
used for a number of years m the treatment of pertussis In the past few 
years there have appeared reports on the use of hyperimmune human 
whoopmg cough serum both m the passive prophylaxis of infants and 
children exposed to pertussis and m the treatment of those suffermg 
from it Adults are hypenmmunized to pertussis by receivmg a course 
of mjecbons of whoopmg cough vaccme over a number of months 
They are then tested for anbbodies to pertussis If the bters are high, 
they are bled and then sera pooled The hyperimmune serum is used 
in 10 to 20 cc doses The one disadvantage of the use of such serum, 
outside the cost, is that the mjecbon of large quanbbes, parbcularly 
if repeated, causes pam and discomfort Recently the hyperimmune 
serum has been subjected to fracbonabon The gamma globuhn ob- 
tained from the hyperimmune serum contams the anbbodies m con- 
cenbated form Such gamma globulm is now available commercially 
in a vial of 2 5 cc , which is eqmvalent to 25 cc of the hyperimmune 
serum 

Pohomyehiis.-Bahlke and Perkms’ of the New York State Health 
Department studied the effect of mjecbons of gamma globuhn m the 
preparalytic stage of pohomyelibes They gave large doses, from 20 
cc tor children under 1 year of age to 100 cc for those over 12. Them 

No benefit whatever to the mjected group 

the The same percentage of paralybc cases developed m 

the injected as m the conbol group f ^ 

cabk ^ mmor commum- 

diseases of childhood There are pracbcally no deaths from it 
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and complications are rare In recent years, however, reports have 
appeared m the hterature of the birth of children with congemtal 
cataract, congenital heart disease and other congemtal anomalies, to 
mothers who contracted German measles early m their pregnancy 
Although the evidence is not completely convmcmg, the associafaon is 
frequent enough to make it desirable to prevent tlie development of 
German measles m pregnant women No published reports have ap- 
peared on the use of gamma globuhn in the prophylaxis of German 
measles Our ex'penence is limited to a study (with S Frant and D D 
Rutstein) of a group of forty infants behveen the ages of 1 and 2J4 
years m a foundhng home, who had been exposed to German measles 
Alternate children were mjected with 5 cc of gamma globuhn one to 
four days after expsoure Slx children developed German measles 
eleven to nmeteen days later, all controls The group studied was too 
small, and the ex'posures in an msbtubon are too irregular to warrant 
a defimte statement as to the significance of the results obtamed They 
appeared sufficiently suggeshve to make us feel that a more extensile 
study would be justified 

In another unpublished study, twenty-mne of fifty-eight exposed 
children in an msbtubon were injected with 2 cc of gamma globulin 
In from bvelve to twenty-three days after admmistrabon of tlie gamma 
globuhn five cases occurred among the mjected children and seven 
cases m the conbols 

Cliickenpox — Chzckenpox is also a communicable disease witli 
pracbcally no mortality and with few comphcabons However, because 
of its high degree of contagiousness and the long mcubabon period, it 
frequently bes up a children’s xvard for a long bme A prophylacbc 
agent would be of great value to children’s hospitals In our German 
measles study we were able to obserx’e the effect of the adimnisbation 
of 3 cc of gamma globuhn to twehe out of twenty-nme infants all 
of whom had been exposed to chickenpox as well as to German 
measles The attack rate in the injected group was not significantly 
different from tliat m the conbol group 

Mumps.— The concentrabon of the mumps complemeut-fixmg anti- 
body in gamma globulin is fifteen to tlnrty tunes that of the plasma 
from which it is obtained “ How ex er, it is only from one-thirteenth to 
one-quarter that of mumps conx'alescent serum ^ Theorebcally one 
should not expect any beneficial results from the use of gamma glob- 
ulin in tlie prex'cnbon of mumps In an actual test it was found to be 
of no xalue'* It also did not prevent the development of orchitis cxen 
when administered in large doses However, gamma globuhn concen- 
trated from a large pool of mumps convalescent senim, xvhen admin- 
istered in doses of 20 cc did mfluence tlie occurrence of orclntii 
About three and one-half times as many cases of orchibs occurred m 
the immoculated as m the inoculated pabents*' The dose used xxas 
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equivalent to 400 cc of mumps convalescent serum or 45M cc of 
mal plasma. Obviously the use of such large quantities of blood for a 
smgle dose is not practical even if efiEective 

Other Uses.-The uses to which gamma globulin can be put have 
by no means been exhausted Experiments are needed to test its v ue 
for a number of diseases as this has been determmed for measles ^cl 
mfecbous hepatitis Its preparation from convalescent sera is stul m 
its infancy No serious difficulties have been met by serum centers 
such as those m Chicago and New York m mamtaimng a constant sup- 
ply of measles and scarlet fever convalescent serum It should be pos- 
sible to obtam convalescent sera of different commumcable diseases 
from contagious disease hospitals m the Umted States for fractiona- 
bon The preparabon of gamma globuhn from the plasma of mdmdu- 
als hypenmmumzed to certam diseases, as is now done m pertussis, 
could be e.xtended Here, however, cost will be an important item 
since voluntary donors will probably be difficult to obtam Fmally, 
the further punficabon of gamma globuhn so that it can be admm- 
istered mbavenously may enhance its value m therapy 


SUaOIARY 

Gamma globuhn is the prophylacbc agent of choice m the pre- 
venbon and attenuabou of measles It is also of value m the prophy- 
laxis of epidemic hepabbs There is reason to beheve that it may be 
of help m the prophyla.xis and treatment of scarlet fever Its value m 
die faeatment of measles has not been sufficiendy demonstrated, and 
there is msuffiaent evidence to )udge its value m the prophyla.xis of 
German measles In the early beatment of pohomyehbs to prevent 
paralysis it has been without effect It has also been of no value m the 
beatment of epidemic hepabbs It does not appear to protect children 
exposed to chickenpox or to mumps In huge doses it may prevent 
the comphcabons of mumps 


REFERENCES 


1 Cohn, E J , Oncley, J L , Strong, L E , Hughes, Jr , W L and Armsbong, 
Jr , S H Chemical, Chmeal and Immunological Studies on the Products 
of Human Plasma Fractionation I Tho Characterization of the Protein 
Fractions of Human Plasma J Chn Investigation, 23 417.^2 (July) 


Endets, J F Chemical, Chnical and Immunological Studies on the Products 
of Human Plasma Fractionation. X. The Concentration of Certam Anti- 
lles m Globulin FracUons Derived from Human Blood Plasma T Chn. 
ImesUgaUon. 23 510-530 (July) 1944. ^ 

Ctccnbeig M , Fnmt, S and Rutstem, D D "Gamma Globuhn” and “Pla- 
^lal Globuhn. 4 ^mpanson of Their Effectiveness m the Prevention 
:md ModificaUon of Measles J A M A , 126 944-947 ( Dec. 9) 1944 
I Stoles, Jr . J , Mans, E P and Gellis, S S Chem cal Clmir^ t 
Diunological Studies on the Products of Human Plasrl’ SiTLi M 



608 


AIOHHIS GHEENBEHG 


The Use of Concentrated Normal Human Serum Globulin (Human Im- 
mune Serum Globulin) m the Prophylaxis and Treatment of Measles J 
Chn. Invesbgation, 23 531-540 (July) 1944 

5 Stokes, Jr , J and Neefe, J R The Prevention and Attenuation of Infectious 

HepaUtis by Gamma Globulin. JA M A., 127 144-145 (Jan 20) 1945 

6 Havens, Jr, W P and Paul, J R. Prevention of Infectious Hepahhs with 

Gamma Globuhn JAMA, 129 270-272 (Sept 22) 1945 

7 Bahlke, A M and Perkins, J E Treatment of Preparalytic Pohoniyelibs with 

Gamma Globuhn J A M A . 129 114&-1150 (Dec 22) 1945 

8 Enders, J F Mumps Techmques of Laboratory Diagnosis, Tests for Sus- 

ceptibility, and Experiments on Specific Prophylaxis J Pediat , 29 129-142 
(Aug ) 1^6 

9 Janeway, C A Use of Concentrated Human Serum Gamma Globuhn in the 

Prevenbon and Attenuabon of Measles Bull New York Acad Med , 
21 202-222 (April) 1945 

10 Kinsey, E S Personal commumcabon. 

11 Gelhs, S S , McGuiness, A C and Peters, M A Study on the Prevention 

of Mumps Orchitis by Gamma Globulin Am J M Sc , 210 601-664 
(Nov ) 1945 



ATELECTASIS IN POLIOMYELITIS 

Dorothy Jackson Morrow, M D ” and 
Phujp M Stimson, M D f 


Tins paper is a preliminary report of four cases of atelectasis occi«- 
rmg m poliomyelitis patients wtili respiratory embarrassment It is the 
plan of the authors to report further cases, and to review the hteratuie 
at a future date 

Atelectasis is one of the most frequent, and certainly the most seri- 
ous comphcation of cases wtih respiratory difficulties The respiratory 
embarrassment may be caused by paralysis of the mtercostal muscles, 
the diaphragm, or both The degree of atelectasis differs with every 
case, but when it occurs, it becomes a senous threat to the life of the 
patient Most of the cases of atelectasis are due to two factors, (1) 
mabihty of the patient to cough adequately and (2) the presence of 
an infection m the respiratory tract Smce the patient cannot cough 
because of partial or complete paralysis of the diaphragm, he becomes 
unable to keep the respiratory tract free from secretions which are 
produced m mcreasmg amounts when an mfecbon exists 
One theory of the etiology of atelectasis is that mucus present m the 
respiratory tract may obstruct the bronchus either partially or com- 
pletely When the mucus partially obstructs the bronchus, a ball valve 
acbon is produced wluch lets air out but not mto the alveoh This 
acbon, thus, empbes the obstructed lung area of air, producmg the 
atelectasis When the mucus plug completely obstructs the lumen of 
the bronchiole, it acts as a cork, allo^vmg the passage of air m neither 
duecbon and tlie air which is present m the alveoh is absorbed In 
either case tlie collapsed lung area then becomes fertile soil for the 
growth of pathogemc organisms, and a pneumonia may rapidly de- 
velop Because of the great danger of a fatal ending, the treatment 
of all cases of atelectasis in poliomyelitis should be considered a 
medical emergency 

Inasmuch as tlie signs, symptoms, course, and treatment of atelec- 
tasis in poliomyelitis may vary considerably, we are presenbng m 
detail four cases which illustrate some of these vanabdibes 


From the Poliomj ehlis Division of the Knickerbocker Hospital, New York City 
Supported by a grant from the NaUonal Fovindabon for Infantile Paralysis 
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Langerhans in cats by gi\mg continuously large injections of glucose ® 
If a normal cat can be so injured, what can be expected of the diabetic 
patient in coma whose islands of Langerhans are already under great 
strain For many reasons, therefore, no glucose is advised until after 
the first si\ or eight hours when sufiScient insulin has been given to 
bnng about a decline m the blood sugar to a nearly normal level In 
the next day or tsvo if the patient continues to be too ill to take natural 
foods by mouth, then feedmg by means of glucose solution must be 
employed while sufficient msuhn is bemg given to pronde for its 
normal ublizafaon 

4. Fluid and Salt.— Dehydration, hemoconcentration, low blood 
pressure, dryness of the skm and softness of the eyeballs are the dls- 
bnguislung features of the shock syndrome m severe diabetic coma 
It depends m considerable part on the loss of sodium and water con- 
sequent upon msuhn deficiency Therefore, as in the outhne, we 
recommend immediate administration to unconscious pabents of 
1500 ca of normal salt solution mtravenously and 1500 cc. subcu- 
taneously This may need to be repeated more than once In pabents 
with impending anuna a safe rule is to leave the needle in ihe vein 
of the arm or the ankle and let salt solubon flow conbnuously one 
hter per hour unbl anuna is reheved It should be noted that this 
intensive treatment is designed and intended for use only m those 
pabents wth extreme dehydrabon mdicated by anuna, low blood 
pressure, soft eyeballs and shock For such pabents somebmes 50 cc 
of 10 per cent salt solubon may be given mtravenously and repeated 

5 GuBlric Lavage.— Rarely should a pabent m true coma be treated 
without drainage of the stomach and lavage wth warm water inside 
the first hour or hvo after admission The fact that a paUent has not 
vomited is not a contrary mdicabon Usually the stomach is dilated 
and distended wth fluid containuig food remnants and dark changed 
blood, gray or black m color All too often the death of a coma cisc 
has been attnbuted to pulmonary edema when m reahty rales at tlic 
bases of the lungs are really due to gasbic contents which have been 
aspirated or have flowed mto tlie lungs A large Ewald tube is pre- 
ferred to the small duodenal tube 

6 Enemas.— A cleansmg enema should be given immediately and 

m severe cases repeated 

7 Food.-The administrahon of food such as orange jmee and oat- 
meal, both of which contain potassium, should begin nithin sit or 

• Sec also the first article of Uits sjmporitini for comprehensive discussion h} 
Ricketts 
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CASE I 

A 16 year old, wiute male, was admitted on November 1, 1945 
Past History Noncontnbutory 
Family History Mother and father hvmg and well 

Present Illness Patient became ill on September 22, 1945, with general nialaae, 
acute coryza and headache He had a low grade fever untd September 27, 
when be began to vomit On September 29 he developed a stiff neck and 
weakness of both legs, and a diagnosis of pohomyehtis was made He aas 
admitted to a local hospital on October 1, and had no respiratory difficult) 
while there From October 1 to 7 he had urmary retention which was treated 
with an mdwelhng catheter He was discharged to his home on October 13 
He developed a cold, and was unable to cough well, but was unattended 
by a physician untd October 26, when a diagnosis of nght lower lobar 
pneumonia was made, and he was placed on sulfadiazme, 1 gm. ever) four 
hours The drug was discontinued on October 30 because he developed hima 
tuna During his illness at home his temperature ranged from 101° to 103'F 
He wias adrmtted to the Pohomyehtis Service at Kmckerbocker Hospital on 
November 1 

Physical Examination A 16 year old white boy who appeared acutely ill but in 
no respuatory distress Respirations 28 Chest excursion was voluntanly 
limited because of pam on cougiung Cough was weak and deep breath- 
mg precipitated attacks of inadequate cougiung 
Head Eyes and ears— negative Mucous membranes of nose red and swollen. 

Pharynx red with a small amount of postnasal dnp 
Neck 3 plus stiffness Trachea m midline 

Chest No movement of mtercostal muscles Diaphragmatic movements 
appeared diminished but normal (chmeal impression) 

Heart Regular smus rhythm, sounds of good quahty Rate 120 No 
murmurs heard Pomt of maxmial impulse m the 5th left interspace, 
0 5 cm withm tlie midclavacular hne (confirmed by three ob- 
servers) Blood pressure not recorded 
Lungs Dullness over the right upper lobe, antenorly, and flatness over 
nght lower lobe postenorly (? diaphragm) Diminished breatli 
sounds over tlie nght upper lobe antenorly and absent brtatli 
sounds over the nght lower lobe posteriorly No rales of any type 
heard 

Abdomen Liver, spleen, kidneys not felt Feces present in colon 
Gemtaha Normal male 

Muscles Tightness of neck, back, hamstrings, gastrocncnui, soleus, quadnetps 
and pectorals Weakness of both legs Detailed muscle examination not 
made at this time 

Reflexes Absent knee jerks and ankle jerks bilaterally Biceps, tnetps ami 
forearm reflexes active and equal bilaterally Abdominals present in all 
four quadrants Creniastencs active and equal 
Temperature 9D2i° Pulse 120 Respirattons 28 
Laboratory Examination 

Blood Admission count— hemoglobin 142J gm , red blood count 4 77, vvhilc 
blood count, 12,850, polymorphonuclears 68, Ijanphocytes 21 
Discharge count— hcmoglobm 11 8, red blood count 4 02, while blow 
count, 6,500, polvmorphonucltars 47, eosinophils 3, lymphocytes oO 
Khne and Kahn ntgabve 
Nonprotein nitrogen 35 to 40 mg per 100 cc 
Blood sedimentation rate 30 (upper hmits of normal 10) 
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Fig 83 (Case I) —Portable Elm taken one hour after symptoms of atelectasis 
There is a nonhomogeneous density obscuring most of the nght lung field, more 
marked o\er the lower lobe Heart and mediastmum are drawn to the nght The 
nght side of the diaphragm is not visualized 




Fig 84 (Case 1) -Film made se\en da>s after atelectasis There is definite 
clearing of die nght lung field but the posihon of the heart and mediastmum re- 
mains undvanged The right side of the diaphragm is revealed high. 


Fig SO (Cose I)— Film made fifteen da>s after ateketasu TIic litart 
mediasUnuin ha\e returned to a normal position Subseriueiit fluoroscopiei slio'ico 
gradual descent of tlie right side of tlic diaphragm and on January 10, 10-10. heiUi 
diaphragms wise low m position 
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Urinalysis on admission 
cells cleared m one 


showed red cells, casts, and 1 plus albumin. Red 
week but fine granular casts persisted throughout 


nuspiuu auxy . j 1 

Phenolsulfonethiem escrebon test, 75 per cent of dye excreted. 

Kidney concentrabon and dilubon tests normal. 

Elecbocardiogram, no abnormahbes 

Vital capaaty 3 6 hters r i. j 

X-rays and fiuoroscopies of chest-Seo Figures 83 to 86 X-ray of abdomen- 
no abnormahbes, x-ray of spme showed shght dextroconvex scohosis ot 

the lumbar region j i j u 

Course m Hospital On the afternoon of admission, the pabent developed a snarp 
pam in the nght chest with shift of the apical unpulse to the left border or 
the sternum in the 4th left mterspace The pabent was m mild shock A 
diagnosis of atelectasis was made which was confirmed by x-ray, and symp- 
tomaUc beatment of postural drainage and expectorants was begun, but the 


atelectasis remamed unimproved. 

Bronchoscopy was performed under ether anesthesia about forty-six hours 
after the development of the atelectasis and a large amount of mucus was 
aspirated from die right bronchus The pabent had been placed on penicfUm 
on admission and this was contmued for nme days The highest temperature 
by rectum during this course was 99 8“ Ten days after the initial collapse, 
when the pneumoma had resolved, the lung re-expanded and the heart 
returned to its normal posibon The right side of diaphragm remained high 
for two months 

The muscle status of the arms and legs was completely ignored until the 
chest pathology had cleared, and then the usual roubne of physical therapy 
was begun The rest of the course was uncomphcated, except for hematuria 
noted on admission which cleared in one weeL Kidney funcbon tests showed 
the kidneys to be in good condibon but hypertension of 150/90 persisted, 
although asymptomabc. , 

On January 24, 1946, the pabent was transfened to an orthopedic hospital. 
At that time tlie lungs and heart were perfectly normal but the pabent was 
sbll unable to stand or walk. 


CASE 11 

A 5 >ear old, white female was admitted on October 23, 1945, for beatment 
of pohorayehtis 

Past IJistory Noncontributory, except for frequent sore throats These were 
xeheved following a tonsdlectomy and adenoidectomy at 414 years of age 
Family History Mother, father, and three sibhngs hvmg and well 
Present Illness The pabent became ill on September 20, 1945, with general 
malaise, feicr and vomibng on September 21, sbff neck on September 22 
On September 23 she was taken to a local hospital and the diagnosis of 
poliomychbs was made Because of respiratory difficulty she was unmediately 
placed in a respirator where she remamed for bio weeks Except for the fact 
that she had muscle Ughtness and weakness m both arms, nothing more is 
tooivn of her lustory She was admitted to the Pohomyehtis Service of 
Knickerbocker Hospital on October 23, 1945 
Physical Examination. A s^ll, fnghtened. 3 year old, white girl, breathmg shal- 
lowly and irregularly The intercostals and diaphragm appeared to be 
Uo^'"!’ synchronized Temperature 99° Pube 90 Respira- 

midlffil' d«oat-negabic. Tonsib out Uiaila moved m 



Fig S6 (CjiU I) —Film made fifteen da>s after atelectasis The heart 
tncdiasUnum have returned to a normal position Subserjuent fluoroscopies sho^™ 
gradual descent of the right side of the diaphragm and on Januar> 10, 1£M0, bom 
diaphragms were low m position 
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Unnalysis-coBStantly negative 

X-ray of chest and fluoroscopy-see Figure ^ r - mncple 

Course in the Hospital Because of a sldn sensitivity to vvool, for reUef 

Tghtness the Jatient was placed on cold, wet ^tton pa<^. ’^‘her ^ ho 
w^l packs Muscle tightness gradually unproved. 

hospital stay never necessitate a respirator ( except terminally ) bu y 
of exdtement would so upset her that her breathing became very taegulM 
rapid and shallow, though still adequate for her ne^ When a^eep. she 
seemed to breathe normally Her course was uncomphcat^ until December 
16, 1945, when she developed redness of the mucous membranes ot the nose 
and throat and a few fine moist rales over the right upper lobe antenorly 
without breath sound changes The temperature was 102°F and a (tognosis 
of pneumonia was made and confirmed by x-ray The patient was placM on 
sulfadiazme and the temperature receded to normal withm twenty-four hours 
and remamed so until January 6 The signs m the chest cleared and an 
confirmed the clinical findings of recovery On January 4, she had a sudden 
attack of diJficulty m breathmg, without fever, and- x-ray e x a m i n ation con- 
firmed the diagnosis of atelectasis which had been suspected climcally It 
became necessary to place her m a respirator immediately and sulfadiazme 
was started Four hours after the onset of dyspnea, the temperature was 
100°, but twenty-four hours later the temperature rose to 105° and the 
patient erpued 

Autopstj Atelectasis of both nght and left upper lobes, early focal bronchopneu- 
mouia, and acute gastnc dilatation. In the brain there were small perivascular 
hemorrhages m the gray matter but no destruction of the Betz cells 

CASE m 

A 12 year old, white boy was admitted on January 10, 1946, for treatment 
of pohomyehtis 
Past History Noncontnbutory 

Family History Mother, father and six siblmgs hving and well 
Present Illness The onset of poUomyehtis was on July 11, 1944 The patient was 
taken to the Willard Parker Hospital where he developed a respiratory 
muscle paralysis compheated by bulbar involvement All bulbar signs and 
symptoms cleared withm four months, but the respuratory paralysis remamed 
At the end of slx months he was transferred to another hospital, where he 
was gradually ueaned from the respirator which he needed only* for eating 
and sleepmg His stay there was uncomplicated until January 3, 1946, when 
he dcielop^ a fever accompamed by dullness, and diimmshed breath sounds 
over left chest A diagnosis of pnuemoma was made and he agam became 
completely dependent upon the respirator He was immediately placed on 
^nicillln. ^ Jan^ 10, 1946, he was transferred to the Pohomyehtis 
Service of Knickerbocker Hospital 

Physical Examination A pale, extremely emaciated, and acutely dl patient Ivme 

m a respirator m no acute distress. Color of bps shghtiy cyanotic 

o’”''™- — n.”£ 

eart Pomt of maximal impulse m the 5th left interspace, heart not 
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enlarged, sounds of good quality No murmurs Blood pressure 
100/60 

Abdomen Sbghtly distended Liver, spleen and kidneys not felt. 

Eitremibes Both arms flail \vith absent reflexes Legs m good condition \nth 
deep reflexes active and equal 
Abdominal and cremasteric reflexes active and equal 
Temperature 100 6°F Weight 42 lbs 
Laboratory Examination 

Blood Admission specimen— hemoglobm 15 gm , red blood cells 4 28, leuko- 
cytes 20,750, polymorphonuclears 79, l>'mphocytes 29, monocytes 
2, subsequent leukocyte count and differentials normal 



Fig 88 (Case III) —Portable film made January 14, 1946, four days alter 
transfer to Knickerbocker Hospital It rescaled small areas of increased density at 
the left base and in the left hilar region with displacement of the mediasltaum 
to the left Subsequent x-rays showed clearing of these shadows and return of uie 
heart to normal position 


Sedimentation rate remamcd elevated at 30 mm per hour 
Nonprotcin mlrogen 30 mg per 100 cc. 

Blood serology negative jlnnd 

Unne Admission specunen showed 1 plus albunun and 20 to 30 red oitw 
cells per high power field, subsequent urmalyses negative except or 
occasional casts 
Electrocardiogram normal 

Vital capacity 0 1 hters e j n 

X-rays and fluoroscopies of the chest— see Figure 88, x-ray or abeio e 
revealed a small calcium density (0 5 cm m diameter) m the pe v 
of both kidneys 
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Course in the Hospital Pemcilhn therapy was continued, accompanied by sup- 
portive therapy The signs of consohdabon cleared chmcally and by x-ray, 
but four days after admission another x-ray showed an atelectasis There 
were no clmi cgl signs to support this diagnosis Twelve days after admission, 
penicillin was discontmued and the pabent was taken out of the respirator 
for increasing periods of bine 

Throughout the course, the highest temperature was 100 6°F All chest 
signs cleared wthm bvelve days and the pabent’s course was uneventful 
until April 2, 1946, when he developed a severe pam m the left lower 
quadrant of the abdomen and passed a small stone from the kidney pelvis 
to the bladder These findmgs were confirmed by x-ray Another small stone 
is, at present, m the nght kidney, but the pabent has been asymptomabc. 
Except for several attacks of air swallowmg, which on bvo occasions resulted 
In enough respuatory disbess to require the passage of a stomach tube with 
sucbon, the course has been otherwise uncomphcated Physical therapy con- 
sisted of making the pabent use his feet because his arms were completely 
useless, and he was discharged to a chrome disease hospital m September, 
1940 At that tune, he had learned to type and pamt with his toes, but stil] 
could not feed hunself 

CASE IV 

A 6% year old, white boy was admitted on September 3, 1946, for beatment 
of poliomyelitis 






SabeVvvrpm L September 8, 1946, thirty-six horn 

and slight shift of shows a dense shadow at the rig! 

‘'f nght uppcTlobe ^ the right Dmgnosis atelectasis of pm 
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eight hours after admission m those patients m whom improvement 
has been rapid enough to permit the patient to take the food by 
mouth Actually m many severe cases food cannot be taken by mouth 
for one or two days and m such mstances mtravenous feedmg, 
usmg dextrose solution, is necessary 

8 Sumulanta.— Patients unconscious for several hours, with low 
blood pressure and rapid weak pulse, may be given stunulants m the 
form of caffeine, epmephnne, ephedrme or tranfusion Actually the 
benefits from such medication seem to be temporary and sh^t. 

9 Prevention of Coma.— Education and trammg of patients and 
physicians m methods for the control of diabetes and the correction of 
coma Will accomplish more than its treatment. Patients need to know 
and carry out tests for sugar m the urme and some physicians find 
4at the simple test for diacetic acid or acetone can be used without 
confusion and error by mteUigent patients The daily testmg of urme 
and frequent submission of reports to the attendmg physician will 
result m the detection of early aadosis before symptoms have become 
senous Patients must know how to give the msuhn dose accurately 
and to adjust dosage for changmg conditions They need to wei^ 
and measure food and know how to substitute one food for another, 
especially when traveling Simple rules should be taught to all diabetic 
pabents no matter how mild Aeir condition seems m its early stages 
'-'lose contact with the family physician and careful reexammabon at 
uitervals has a further advantage that patients may have the advan- 
l^age of new features of treatment 


PROGNOSIS 

Important factors are (1) the seventy of the acidosis, (2) the dura- 
on and degree of imconsaousness before treatment, (3) age of the 
patent, (4) the cardiorenal condition of the patient, (5) comph- 
catmg condibons, and (6) grossly abnormal laboratory findmgs The 
seventy of the acidosis is a prime factor Among 651 cases reported 
J J°sbn and associates, there were eighty-five patients with a plasma 
car on dioxide combinmg power or content of 5 volumes per cent 
oc ess and of these seventy-three recovered. It must be adnutted, 
mvever that some patients with higher values for carbon dioxide in 
® lood are fatal In our Case I all the factors which ordmanly mdi- 
e a bad prognosis were present and yet recovery occurred even m 
“Section and finally a major surgical opera- 

rabnr ^ seventy index of diabetic coma, 

g the pabent accordmg to his age, duration of coma, presence 
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Past History Noncontributory except for tonsillectomy and adenoidectomv at four 
years of age 

Family History Mother, father and two siblmgs living and well Family histoij 
IS positive for food allergies, asthma, and hay fever 

Present Illness The onset of illness was on August 31, 1946, with headache, fe\er 
xvas present on September 1, when the pabent was admitted to a Rhode 
Island hospital On September 2 a stiff neck developed and a diagnosis of 
pohomyehbs ivas made Durmg this day he developed weakness of tlie right 
hand and was transferred to St Luke’s Hospital In New York City On Sep- 
tember 3 he developed weakness of the left arm and was admitted to the 
Pohomyehbs Service of Kmckerbocker Hospital 



Fig 90 (Case IV) —Portable film taken September 6, 1946, four ^ 
Figure 89, and about two hours after bronchoscopy mth sucbon The film 
clearing of the right upper lung field and a shght return of the mediasbnum 
the left. 

Physical Examination \ \ery apprchcnsise, white boy who appeared acutely iff 
Temperature 103° F , pulse 130, respirahons 28 
Head Eyes, cars, noso and tliroat— negative Tonsik out. 

Neck 4 plus sbffness, painful on mobon. 

Chest Respirabons regular Diaphragm and mtercostals normal 

Heart not enlarged to percussion, rate 130, rhy thin regular, no mumi 
Blood pressure 118/82. 

Lungs clear to auscultation and percussion. 

Abdomen Lt\er, spleen and kidneys not felt No ni isse-s or tenderness 
Cemtaha Normal male 
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Fig 91 (Case IV) -Film taken December 14, 1946, because of extensive moist 
ibonchi This shows an mcrease of both hilar shadows but not actual atelectasis 



Fig. 92 (Case IV) -Portable film taken December 16, 1946, twenty-four 
hours after a propbylachc bronchoscopy This film shows a smaU area of atelec- 
lasU at the nght base, in^y, wth ^placement of the mediastinum to the 
n^ht and tlcv’uUon of the right side of the diaphragm 
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Fig 93 (Case IV) —Portable film taken December 17, 1946 This shows a 
sbght return of die mediastinum to die left and a lowering of die right side of the 
diaphragm. 



Fig 9-1 (Case IV) — Portable film taken December 19, 19-10 This show's * 
new atelectasis of the right upper lobe (the patients thud) with marked slut t o 
the mediastinum to the right. The nglit side of the diaplutagm is agam elc'ult 
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Extremibes Weakness of gnp of both hands Legs m good cx)ndition Muscle 
tightness m neck, back and hamstrings 
Neurological Lower extremities— ankle and knee jerks active and equal 

Upper extremities— tnceps on nght absent, all other reflexes active and 
equal 

Cremastenc and abdommal reflexes active and equal 
Laboratory Examination 

Blood Admission count-hemoglobm 13 8 gm (96 per cent), red blood 
cells 4^1, leukocytes 11,900, polymorpbonuclears 72, lymphocytes 
26, eosmophils 2 

^^^^ba^hJ^l'^^ 19,450, polymorphonuclears 85, lymphocytes 14, 




brorchoSpy'^^ij, 21, 1946, forty hours post- 

return of the mediastinum almost to tht ® and 

Y^bl^Tphufl^^” polymorphonuclears 78, lymphocytes 21. 

12/20/4^[:^SSS lo sSo 'y’^Pl'Ocytes 20 

, eosinophils 3 ' ’ Polymorphonuclears 42, lymphocytes 55 

12/23/40 — Leukocytes RQ^n i 

Whocytes 40, 

leukocytes MOO^^Ij^iij^hmucW 310,000, 

BlJ®rr'12/30/4ti^it'^ * 12/18/46-18 mm , 12/20/46- 

mood One and Kahn negative 
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Unnalyses consistently clear except for occasional casts 
12/19/46 — Culture from mouth and trachea, nonhemolytic streptococcus, 
culture from the right bronchus, nonhemolytic streptococcus, culture 
from the left bronchus, staphylococcus albus 
Electrocardiogram 12/7/46-P-R mterval 0 10 second, QRS 0 08 second, 
nght axis deviation Electrocardiogram denotes right ventncular 
strain 


12/18/46— P-R mters’al 0 14 second, QRS 0 08 second, right axis devia- 
tion Electrocardiogram denotes nglit ventncular strain. 

Course in the Hospital On the morning of September 4, weakness of the nglit 
side of the diaphragm appeared, followed by weakness of the left side of 
the diaphragm and of the mtercostals, so that it became necessary to place 
the pabent m a respirator Both arms were completely flail, and at this tune 
penicilhn mtramuscularly and intravenously was started 

On die morning of September 6, in spite of his being in the respirator, 
it was necessary to give the pabent oxygen because of marked cyanosis 
A diagnosis of atelectasis was made although there were no abnormal signs 
in the chest A portable chest film showed a collapse of the nght upper lobe 
A bronchoscopy, without anesthesia, was perfonned and the right bronchial 
bee aspirated A portable film taken four hours later showed complete clear- 
ing of the atelectasis The pabent ran a febnle course from September 6 to 
18 and his prognosis was doubtful, but then his condjbon improved remark- 
ably and penicilhn was disconbnued on September 20 Dunng dio following 
weeks, he was gradually weaned from the respirator by day However, the 
respirator was necessary for sleep 

Begnning on October 9, a mild pharyngitis was successfully boated for 
four days with pemcillin lozenges The patient’s course was uncomphcalcd 
until December 6 when his temperature rose to 100° F He vomited, became 
dyspneic and cyanotic, and was placed in the respirator full bme Because of 
gasbic dilatation, aspiration by Levm tube was necessary On die morning of 
December 7, he was placed on penicilhn in spite of any phjsical signs to 
indicate an infection, and his temperature conbnued to range around 100* F 


On the evening of December 7, for the first bme, a few coarse riles were 
heard m the right antenor chest between the 3rd and 4th nbs All chest 
signs disappeared, however, in the next two da>s and the pabent improved 
somewhat except for die slight temperature clevabon On December 11, m 
spite of penicillin therapv, he developed loud, coarse rhonclii, especially m 
the nght chest, and a fluoroscopy showed both lung fields to be well aerated 
On December 15. in the hope of forestalhng an atelectasis, a broiichoscop> 
was performed under topical pontocaine anesthesia and a large amount of 
mucus was aspirated from die nght mam bronchus In spite of diis, the 
pabent developed an atelectasis of the nght lovvor lobe on die next tH>, 
December 16, necessitabng a second bronchoscopy Postbronclioscopy films 
showed a cleanng of the atelectasis Because of redness of the bronchul 
mucosa, penialhn aerosol was given for a few da>s On December 19, x rav 
and phj'sical findings indicated die development of an atelectasis of the nglit 
upper lobe and a Uiird bronehoscopv was performed A small amount ol 
mucus was aspirated from the nght bronclius and a large amount from tjie 
left A film taken on Decemlicr 21 showed cleanng of the atilectavis of tlo. 
nght upper lobe In spite of the unusual course which included four bronclios 
coon's penicillin was discontinued on December 25 and the patient "o* 


afebnie and out of the respiritor enjoy uig his Clinstinas party 
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In all four cases, the preapitating cause of the atelectasis was ^ 
mfecbon of the respiratory tract Pemcil^ and sulfadia^e have 
greatly aided the treatment of this phase Only one patient (Case 11 1 
of the four died, but before the days of antibiobc treatoent and 
chemotherapy, the case fatality rate would doubtless have been mu^ 
higher Case 1 illustrates the fact that the basic infection must be 
controlled if one expects to get the best results Because of this tact 
it has been our custom to treat with sulfadiazme or pemcdhn all 
mmor upper respiratory infections as soon as they occur 
The temperature curve was formerly used as a differentiatiQg factor 
between pneumoma and atelectasis— the curve of pneumoma bemg 
much higher than that of atelectasis However, with the use of the 
sulfonamide drugs and pemcilhn, one can no longer rely on this In 
case III pneumoma was defimtely present but the highest temeprature 
recorded was 100 4° (B.) 

All four patients were unable to cough Two (Cases III and IV) 
could not cough because of paralyzed diaphragms, one (Case I) had 
a cough, but it was weak and meffective because of weakness of the 
side of the diaphragm, and one (Case H) could not cough ade- 
quately, bemg apparently unable to coordmate her respiratory muscles 
and glottis On fluoroscopy the diaphragm appeared to move normally 
Smce all four patients were unable to cough up the secretions pro- 
duced, one of two thmgs had to happen to effect a cure (1) then 
own body cells had to take care of the infection by phagocytosis and 
resorption of secretions or (2) the secretions had to be removed by 
mechamcal means from the outside (bronchoscopy) 

Two of the cases (Cases I and W) responded well to bronchoscopy, 
and tlie life of one pabent (Case II) might possibly have been saved 
had an immediate bronchoscopy been done Also, the placmg of this 
pabent m a respnator may have mvoluntanly hastened her exodus, 
for the mucus which was already present m her upper respnatory 
bact was presumably sucked down mto the lower respnatory tract 
Because of her mcoordmabon, it was absolutely necessary to give her 
some artificial means of respnabon, but an attempt should also have 
been made to provide a clear airway In Case III the pabent recovered 
without bronchoscopy The atelectasis was not evident chnically and 
was mimmal on \-ray It was associated with an mfecbon of one week’s 
diirabon The boy was weak but seemed to be makmg satisfactory 
progress, ^d, therefore, we felt )ustified m waibng a day before 
advising bronchoscopy His progress was satisfactory, and whether 
or not a bronchoscopy would have shortened the coUe is an^- 
answered (lucshon On the other hand, in Case IV the pabent was 
bronchoscoped before he acquired an actual atelectasis TBis demsion 
was taken bcciuse he had been filhng up with mucus f^ree days 
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and was unable to expel it In spite of this “preventive” bronchoscopy, 
an atelectasis did develop 

All patients with pohomyehtis comphcated by respiratory difficulty 
face the danger of a rapidly developing pneumonia In addition, since 
they have very httle oxygen reserve, when atelectasis occurs a bron- 
choscopy should be done as early as possible With a patient who has 
a deficient oxygen supply, a few hours may mean the difference be- 
tween life and death— for if the mucus is allowed to remam m the res- 


piratory tract it will gradually cut down the oxygen supply by block- 
ing off more and more of the lumen and cause more respirator)' em- 
barrassment In order to msure the adequate removal of tlie mucus, 
bronchoscopy should be performed as often as is necessary 

In Case I the use of ether as an anesthetic may have been respon- 
sible for slowmg the progress of the regrssion of the atelectasis, for 
ether is an irritant to the respiratory tract causing an increase m mucus 
production Chevalier Jackson advises that bronchoscopy on children 
be done without either general or local anestliesia However, m such 
cases sedation should be used This method worked very well wth 
three of the four bronchoscopies m Case IV The admmistration of 
sodium phenobarbital mtravenously just before the bronchoscopy 
was espeaally helpful m rela-xing the glottis, and enabled the bron- 
choscopist to pass his instrument quickly and wth httle trauma 
Three of these cases (Cases 11, HI and IV) demonstrate the fact 
that an unusually low respiratory reserve is present in these patients, 
smce it became necessary to place them again in the respuator day 
and night Even though a pabent has been out of a respirator eacli 
day for twelve to eighteen hours, when an atelectasis occurs, no mat- 
ter how small, he may agam become completely dependent upon tlie 
respuator In such an mstance, he should be left in tlie respuator until 


he feels that he is able to remam out, for it has been our experience 
that the pabent is better able to judge his own oxygen reserv'e than the 
physician who must, of necessity, rely upon such signs as dyspnea and 
cyanosis. If a pabent has been out of a respuator daily for bvo to four 
weeks, and then has to return to die respuator full tune, one does not 
have to worry about his becoming "wedded to the machine” Nor- 
mally, such a patient desires to get out and when his body tissues have 
received sufficient oxygenahon, he will voluntarily release hmiselt 
from dependence upon the respuator Three of the \ery early sjnip- 
toms of anoxia which are of advantage to the physician canng for 
such pabents are headache, lightheadedness and slight diAiiness 
The best beatment of atelectasis is preventive The problem should 
be solved from two dueebons Fust, protect die patient from respira- 
tory mfechon Exclude exeryone who has a cold from coming m con- 
tact w’lth the pabent The use of a mask by such contacts is not adc' 
quate Second, beat every mild cold m a pabent widi respiratory dun 
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culty as though it were a begmning pneumonia This usually means 
sulfonamide drugs or pemcilhn Once the atelectasis has occurred, 
immediate bronchoscopy with suction should be used but even then 
the outcome is unpredictable 
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Interest of pediatricians in muscle education and reeducabon has 
been growmg steadily until the majority are aware of the impor- 
tance of therapeufac evercise as a valuable modahty of treatment 
At the same tune, the importance of exercises as part of the educabon 
of the child and as a prophylacbc is acknowledged This paper at- 
tempts an over-all review of the field and at the same time a discus- 
sion of the common rabonale of exercises 

Most pediatncians will be too busy to attend personally to the 
exercise treatment of them pabents phase wdl usually be taken 
care of by physical therapists Frequently, however, the pediatncian 
will have to advise treatment and will not be m a posibon to call on 
the services of a doctor speciahzmg m physical medicme Every pediat- 
naan should know some facts about mdicabons and the methods of 
exercise treatment Exercise is mdicated m most cases where the 
funcbonmg of the muscle has been impaued 
Therapeubc exercises were mtroduced to this country by Dr G H 
Taylor with the pubhcabon of his book, “Exposibon of die Swedish 
Movement Cure" While this book presents an over-aU view of the 
various fields in which exercises are used, we are presently m a penod 
of super-speciahzabon The trend to smgle out special systems of exer- 
cise tlierapy for special condibons is very much ahve It is deplorable 
that exercise therapy, which can be a valuable part of the therapeubc 
armamentarium, has been divided mto a number of individual thera- 
peubc fields (eg, posture work, cerebral palsy work, infantile paraly- 
sis work, traumatic work) This branching off mto different fields of 
axerase therapy has real drawbacks 
Physical therapists tramed m only one of these fields xvill be less 
capable m others They are prone to apply the prmciples of then own 
field to whatever problem they may encounter They lose contact iwtu 
the general problem of muscle development and the mdividual sys- 
tems” freeze, saenfiemg the chance to improve and absorb new 


progress ^ „ I 

Furthermore, mdividual systems tend to develop "followers wi 
emobonal, almost rehgious fervor, who sxvear by their adop e 
tcchmcs 

“Chief of Chmc, Physical Therapy, Vanderbilt Cliruc, Columbia- Presb)leain 
Hospital, Nev, York City 
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Far-readung specialization may not be possible m small commum- 
ties A bandful of persons, perhaps a smgle mdividual, may have to 
cope wtih the whole problem of muscle education m children and/or 
adults Further, there is no planned program m effect to get constanUy 
changmg and developmg information about physical therapy to a 
pediatrician 

COamON DENOMINATORS 

It has, therefore, been our aim to establish common denommators 
for exercise treatment and its prescnpbon— common denommators 
which may serve as leads m the various fields of apphcabon of thera- 
peutic exercise We feel that an exercise prescnption should be written 
and filled as accurately as any prescnption for a highly potent drug 
It should be based on proper analysis of the motor deficiency requir- 
ing treatment This analysis shoidd not only mdude mdication of 
groups of muscles affected but the type of muscle deficiency reqinrmg 
treataent 

Our analysis of muscle function will carry us only to a pomt where 
the elements found can be used directly as a basis for exercise pre- 
scnption Anything more comphcated will lose its value as such basis 
For a rough, workmg analysis it will be sufficient to differentiate three 
funcbonal basic quahbes of a muscle 


1 Muscle Potuer— the abihty of the muscle to overcome resistance, 

lift or hold weights, based on its abihty to conbact 

2 Elasticity— the abihty of the muscle to give up the state of con- 

bachon and acbvely adapt itself to vaxymg lengths without 
sbaimng its fibers 

3 Coordination— the correct play of muscle power (1) and elasbcity 

(2) m the bme umt 


We realize that these basic quahbes are a gross oversimphficabon 
but they consbtute the three mam aspects of muscle acbon which can 
be duectly banslated into an exercise 

The leaffing pnnciple for all exercise work is the fact that the 
muscle will develop exactly the quahty which is called for m the 
performance of tlie exercise given 

If a muscle is called on to lift weights, to mcrease its conbacbon 
Its ability to conbact and its poxver xviU be mcreased 

I ^ ^ made to relax, to give up tenseness, to mcrease its 

length, its elasticity wall be mcreased 

If a muscle is called upon to funcbon properly m relabon to other 
muscles, its coordinabon will be improved 

Another prmciple m prescnbmg therapeubc exercises is the fact 
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that only sufficient repetition of a sufficiently difficult task will cause 
the muscle to mcrease whatever property is demanded of iL Let us 
call this requirement “exercise value ” Smce only a certam number 
of mmutes every day wiU be available for exercise, it is vital to use 
all this time for necessary movements and to standardize these move- 
ments m order to concentrate on the muscles requirmg treatment It 
IS also important m most cases to avoid fatigue and to avoid pam 

INDIVIDUAL TYPES OF EXERaSES 

1 Power.— The maximum weight which can be lifted by a muscle 
indicates its absolute musclfe power The length of time dunng whicli 
this weight can be hfted consecutively mdicates the endurance This 
penod will be longer for weight that is less than the maximum 
capacity 

Exercises leadmg to muscle power are those which require the lift- 
mg of a weight or the overconung of resistance The weight may be 
represented by the weight, or partial weight, of the body region moved 
by the muscle Whenever the muscle is too weak to manage the full 
weight of the body region, or whenever the synergists of a muscle 
are not able to give it adequate help, outward assistance has to be 
given to aid the movement This may come through the supportmg 
hands of a second person, through the buoyant effect of water m wbicli 
the part is immersed or through the hands of the patient himself 
Resistance to the muscle may be provided by some other person or by 
mechamcal device 

The quantity of weight to be lifted, the resistance to the movement 
and the time of apphcation must be increased gradually Expenments 
registermg the maximum weight-hftmg capacity of normal persons 
have shown that the maximum weight that could be lifted was less on 
the second and third days than on the first The fourth and fifth days 
brought a gradual increase It took the subjects of the experiment ap- 
proximately SLX days to a week to regam the weight-lifting capacity ot 
the first day of trainmg From then on a gradual gam over the initial 
capacity was observed 

Power-buildmg exercises should, therefore, begin on a gradumly 
mcreasmg scale so that the negative phase can be avoided. They 
should be contmued regularly smce domg them Uvice a week w 
barely mamtam the status quo As soon as the pabent can return o 
his daily work, normal use ivill keep the muscle at the required levc 
of effiaency It must be emphasized, however, that unless the Inn 
which has been treated is quite ready for normal use, there will alvva}S 
be a tendency on the part of tlie pabent to favor it In tins case le 
wall not find the necessary amount of exercise m his daily occupa on 
and will lapse mto a lower level of muscle power 
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Overtaxing muscle power, especially in tlie mibal stage of treatment, 
wall result in discomfort and pain, not only in the affected muscles but 
often in affihated muscle groups Muscle spasm will set in or will be 
mcreased and limitation of motion will result 
2 ElasUcily.— Elasticity can be diminished by impairment of a 
muscle’s abihty to actively release tension This is the case m spasticity, 
pamful muscle spasm as seen m acute trauma, or infantile paralysis 
In this condition the first step toward a return to normal is sympto- 
matic rehef of pam In spasticity (caused by lesion of the upper motor 
neuron) the muscle reacts with contraction to too many stunuh reach- 
mg it via the spmal cord. It does not relax when its antagonist con- 
tracts, but responds with contraction to the contraction of its antago- 
nist In this case, with no pam present, the first aim is relaxation 

Elasticity can be further diminished m a physical sense, the muscle 
haiTug assumed a foreshortened length at its maxmnun relaxation 
This state must be treated with active and/or passive stretchmg of 
the muscle contracture 

3 Coordination — Coordmation is the well tuned and well balanced 
funcUonmg together of several muscles m a given movement The 
fwctioa of a group of muscles is well balanced if the necessary degree 
of contraction is matched by an adequate degree of decontraction m 
the antagonists 


Normal movements of jomts are produced by the concerted action 
of several muscles These are made up of contractions of one group 
and decontracUons of another Changes of muscle length and tone 
occur m varymg degrees The simplest movement, therefore, consti- 
fes a comhmation of many different muscle actions m several 
muscles and muscle groups This constitutes a movement pattern 
all previously described disturbances of muscle power and/or 
0 as City, the affected muscle wiU not be able to cooperate m a well 
balanced way with its synergists and antagonists If 
y unction IS of nunor degree, this disabihty may be hidden by 
TOmpensatmg muscles When it is severe enough to be apparent 
ICS ts m poor or lackmg coordmation— mcoordination This mcoor- 
on wig be more obvious as the movement patterns become more 

complicated 


pau^ elasticity perfect, coordmation can still be im- 

funcb quantitative cooperation of some muscles are not 

latinc^*^^ correctly Lesions to the cortex, subcortex spme and regu- 
nncoui stimuli (tactdity, balance and propreocepbve) are all 

malfunction 

toms of cannot be established, or are forgotten, the symp- 

"ben apparent This is true physiologically 
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PRACTICAL APPLICATION 

After this broad general summary of the elements of therapeutic 
exercises we would hke to demonstrate the practical apphcabon of the 
approach outhned We have chosen for thrs purpose conditions that 
will be of special mterest to pediatncians 

1 Poor Posture.— The large group of mild and moderately severe 
cases of poor posture require exercise treatment as well as severe cases 
needmg such treatment before or after orthopedic procedure We ha\ e 
found it helpful to use the followmg structural measurements as a 
basis for our exercise program 

(a) The relative distance of the scapula from the spine 

(b) The level of scapulae measured with the water leveL 

(c) Level of the antenor supenor spme of the ihum 

(d) Length of legs 

(e) Angle of the pelvic tilt— protractor measurement 

(f) Dorsal kyphosis and lumbar lordosis, gauged by measuring the relative 

distance from the plumb hne to the 7th cervical vertebra and the Sth 
lumbar vertebra 

These structural measurements do not gve any direct lead for 
exercises but are merely mdicabons of the present faulty ahgnment 
of structures However, they help evaluate the following functional 
measures and thereby assist m estabhsbmg the basis of a program 
The functional measures are 

(a) The circumference of the chest m medium posibon, deep mlialabon and 
maximum expiration 

(Z») The total elasticity of the pectoral muscles, measured by the angle to 
which arms can be passively elevated m a vertical direction 

(c) The elasticity of the liMistnngs, measured by tlie angle at which the legs 

may be lifted passively from the supme posibon without causing nio- 
bon m the lumbar spme , ^ 

(d) The total elasbcity of hamstrings and back muscles, measured by the 

abihty to touch the floor with the fingers of botli liands by bending 
over, knees completely straight , . 

(c) Muscle power of abdominal muscles, measured by the child s abi 
ity to raise both straight legs to an angle of 45 degrees and keep Ihcni 

there to the count of ten r i I Id 

(/) Sbength of the upper back muscles, measmed by the ability of me cJu 
to raise his trunk over tlie edge of a table and hold it to the coun o 

(g) Strength of lower back muscles, tested by Iiaving tlie child raise Im 

pelvTS over the edge of the table and remain m a lionzontal posi i 
to the count of ten 

Depending on tlie location of the deficiency, the child may be 
special strengthening to lower or upper abdominal muscles or speua 
stretching for pectorals or hamstnngs If unilateral deviations 
ui the stnictural measurements, the strengtli and elasticity of the e 
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and nght trunk muscles are tested mdmdually and strengthened or 

^B^^g^eEciencies, as demonstrated by too sm^ an mspiration 
or overexpuahon, are treated mth appropnate breathing exercises 
Patients with deficiencies such as relaxed arches, pronated heels, 
weak antenor tibials and foreshortened calves or peroneal muscles 
are given exercises for specific deficiencies (not simply a general senes 

of foot exercises for aU “foot trouble ’ ) 

Once the functional deficienaes have been conected and the ^d 
can actively assume, and easily hold, the best position permitted by 
possible structural deformities, we proceed to teacb the use of the 
acquired good muscle function by '"habit trammg Frequently this 
habit trauung is urmecessary, the child assummg the proper posture 
habit as soon as the functional basis for it has been established 
By this approach we avoid fitting the child mto-any one of the 
numerous “systems” but utilize whatever exercises are necessary for 
the mdividual case 


2 Infantile Paralysis.— This condition has been especially fertile 
in the production of' systems and emotional followers of them It is 
unnecessary to state that muscle reeducation is an important part, but 
only one part, of over-all treatment Unfortunately, this symptomabc 
treatment has been overemphasized We share the belief that in the 
not too distant future the treatment of infantile paralysis with muscle 
reeducabon will yield to causabve and prevenbve treatment 
Here, too, the beabnent of (a) deficiency of muscle power, (b) 
deficiency of muscle elasbcity (spasm and contracture) and (c) poor 
coordmabon, are sufficient basis for a rabonal approach 

(a) Depcwncy of Muscle Pouter ~ln the acute stage the mam atten- 
bon IS given to rehef of pam and spasm and the prevenbon of con- 
bactures However, muscle power should be preserved as much as 
possible. The general rule “Watch pain limit and fabgue hunt” must 
be most carefully adhered to AU weak muscles (we dispense with 
the descnpbon of the gcneraUy known muscle gradmg and chartmg) 
should be made to work for a short time, possibly two or three tunes 
daily The work given m this acute stage wiU be far below the fabgue 
limit and will consist of guided mobon if necessary and assisted 
inohoii tlirougli the full range possible without producmg pain 
iVs soon as acute symptoms and pam are reheved, the dosage should 
be increased Resistance should be apphed to aU muscles that can 
take it and anbgravity exercises weakly given to aU muscles able to 
^ perform them It is a defimte and frequently made mistake to keep 
too far below the fabgue hmit and not give sufficient exercise value to 
weak muscles 


\t tins stage, and far into the chronic stage, shmulabng massage 
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and galvanic motor pomt stimulation should be added to power- 
biuldmg exercises 

In the chrome stage, povver-buildmg exercises should be concen- 
trated on muscles capable of improvement and a steady increase of 
dosage mamtamed. At the same time, the exercise periods should be 
mcreased The most common mistake m the chrome stage is under- 
exercise 

A word may be added on the techmc of givmg power-building 
exercises We feel that the use of established movement patterns is 
much more helpful than the attempt to create unusual ones 

The order "touch here” given with the toes of the child directed 
toward the fingers of the therapist will produce the proper type of 
dorsiflection of the foot easier than the order “bghten here” or “pull 
here” with the fingers of the therapist pomtmg to the anterior tibial 
muscle Few normal people are capable of contractmg individual 
muscle groups at will We have been tramed to use our muscles with 
the aim of produemg action rather than with the thought of tensmg 
or relaxmg mdividual groups 

(b) Elasticity —In the acute stage, muscle spasm and pam are the 
mam symptoms to be dealt wth Hot baths, hot packs and, of late, 
certam drugs have been successfully used for this purpose Proper 
posihomng is an added means of rehevmg p ainf ul muscle spasm and 
preventing contracture As soon as this acute stage is over the pre- 
vention of contractures and treatment of what contractures may be 
present is started 

The first and most gentle procedure is the reflex stretch, performed 
by givmg resistance to the antagonist of a contracted muscle, thereby 
causmg reflex relaxation 

The next step is active stretchmg, m which the child himself 
stretches a foreshortened muscle (such as stretchmg a calf muscle) 
by forced active pulhng of the muscle by contracbon of its antagonist 

(c) Coordination —The teachuig of coordmabon should be reserved 

for the chrome stage when it is evident that the use of certam muscles 
has been permanently unpaired and the problem of adjustment arises 
It is expedient to concentrate on power and elasbcity as prerequisite 
to coordmabon Quite frequently coordination follows spontaneously 
after restormg these two quahbes , 

3 Cerebral Palsy.— In this group of condibons, as m any of tne 
others, we must remain aware of the fact that exercise (motor bam- 
mg) IS only one of the many treatment modahbes and measures re 
qiured for satisfactory results It is more obvious here than m an) 
other condibon that the striated muscle is our only means of expres 
sion Since the ability' to speak, xvnte, move the facial muscles, ^ 
mobon, may be mipaued, Ae treatment of these respecbve muse 
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NviU improve the patient’s abihty to express himself Thus, a seemmgly 
r^ded child may gradually emerge as normal or even of advanced 

“'S'l^^only known, there are three major groups of cerebral 
palsy of which the respective leadmg symptoms are spasticity, ataxia 
and athetosis We will confine our discussion to spasbcaty. 

(a) Power— In. spasticity the muscle analysis wdl determme me 
loss of power, if any, and its distnbubon Sometnnes certam muscl^ 
may be normally strong but enturely without function They may be 
made to function m an unexplamed and mdirect way Dorsiflexion of 
the foot, for instance, may be caused by givmg reastance to^hftmg 
of the flexed knee (This phenomenon is called “confusion”) The 
exercises given to mcrease muscle power may utilize this confusion. 
If a child is old enough, resistance and antigravity exercises may be 
used m muscles respondmg to vohtion 

{b) Elasticity -The exaggerated reaction of a muscle to all stimuli, 
causmg spasticity, is the mam and more obvious problem m this 
group of cases The spastic muscles should be graded (ne , 1 plus, 

2 plus and 3 plus) and their distribution charted. This is necessary 
to direct the exercises to the parts that most require them. 

The exercise aim is relaxation of the muscle In congemtal cases 
(the majority) treatment will at the same tune aim at the estabhshmg 
of movement patterns which have not been formed m the child and at 
reciprocabon if absent 

Condibomng exercises consist of passive rhythmic movements per- 
formed with the ami of ehcibng spontaneous repefabon by the child. 
In order to produce this spontaneous repehbon, or at least acbve 
parhcipabon by tlie child, these rhythmic movements are frequently 
performed together wiA smgmg of nurseiy rhymes Either power 
or relaxabon is sbessed, dependmg on which is desired 
In secondary hemplegias. such as seen after encephalitis, the ap- 
proacli IS shghtly different Here, m most cases, movement oattenis 
have been performed but have been obhterated by the upper motor 
neuron lesion In the majonty of these case^ ^ n 

be to prevent spasbcity and ff m ^ V ^ 

conscious relaxahon wS be stress^ f u 

difference behveen a beht and ^ 

learn how to suppress briiteainir nf ® gradually 

rcceivmg passive moveilents andltdl”? 

ments himself doing acbve 


move- 


age groupf of ^be'^\vidi^°'“ 'vdl be useful m older 

movement patterns have not cerebral palsy as well, 

be useful at a much htf. J previously performed it wiU o ^ 
mucli later stage than m secondary brain injuries On 
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the other hand, very young children with secondary hemiplegia may 
not be capable of conscious relaxation and will require conchboning 
exercises 

Contracted muscles must be stretched passively since they do not 
yield to relaxmg exercises. 

(c) Coordination —Part of the treatment will be the teaching of 
skills such as ski-walkmg, wallong m the walker and the important 
field of occupational therapy for the upper extremities The use of 
occupabonal therapy for the establishment of the leadmg hand should 
precede actual axercises m order to avoid speech difiSculfaes or seizures 
Occupational therapy remams the most vital modahty m the treat- 
ment of the upper e-xtrermbes 

Speech training, too, is based on axercises with the aim of estab- 
hshmg certam lacking tongue mobon When this is secured, speech 
training on a higher level is added m cases with defects of the speech 
center 

Treatment of the other types of cerebral palsy, as well as a large 
number of other condibons requirmg exercises, cannot be discussed m 
this limited space We would bke, however, to at least enumerate the 
foUowmg important groups m which exercises are mdicated torti- 
collis, Erb’s palsy and other lesions of the motor nerves, arthnbs, 
asthma and, last but by no means least, cardiac condibons This latter 
group, too, may be greatly benefited by gradual and planned muscle 
educabon 

The importance of proper feedmg sunhght, climabc condibons and 
so forth have been fully recognized, but the importance of muscle 
educabon has sbll to come mto its own When admitted to its proper 
place, it xvill play an important part not only in ciirafave but m pre- 
venbve treatment 
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THE NEWER CONCEPTS IN THE xAIANAGEiVlENT OF 
SYPHILIS IN CHILDREN 


Joseph Yampolsky, M D , F A C P ® 


I. THE USE OF PENIdULIN ALONE 

This discussion of the treatment of congemtal, as well as acquired, 
syphilis in children %vill be limited to the use of pemcilhn alone 
While the reports m the hterature are still scarce on the use of 
pemciUm m the treatment of syphihhc disease m children, enougli 
time has elapsed for a report to be made on the methods, choice of 
drug and final results 


PHOPHYLVCTIC TREATMENT OF TUE SYPUIUTIC PREGNANT WOM VN 

The prophylactic treatment of the syphihbc pregnant woman is of 
the utmost importance m eradicating congemtal lues The matenai 
gathered by Ingraham^ and his associates, as well as by Goodwin and 
Moore, ^ gives us enough information to permit an evaluation of 
sodium pemcilhn in the prevention of prenatal syphilis The cases 
chosen by these authors, especially by Goodwin and Moore, consist 
of patients who had lesions of early syphihs This limitation of clin- 
ical matenai, m the words of these authors, was undertaken pnmanh 
for the purpose of evaluation of pemcilhn because of ( 1 ) the practic'd 
certamty of infection of a fetus bom of a mother with outspoken 
syphilis and (2) the lack of such certamty m mfants bom of motlier^ 
with latent syphilis This is certainly true, smce it is a known fact 
that mothers with latent syphihs may give birth to nonsvphditic 
infants 

The Dosage of Penicillin in Pregnant Women.— The aitragt 
dosage consists of 2 4 miUion units It may be given either in tliree-hour 
doses for 120 doses equally divided, or the doses can be divided as 
follows 


(1) 10,000 Oxford units sodium pemallin intramuscularly every tlircc lioiin: 

for eight doses, followed by i t rs 

(2 ) 20,000 Oxford units sodium pemcdlin intramuscularly tvtry tliri-e lioe 
for eight doses, followed by u I urs 

(3 ) 40,000 Oxford uruts sodium penicillin intramuscularly every thret. 

for fifty-four doses __ 


From the Department of Pediatrics, Emory Umvcrsity School of Medicir,^^. 

Atlanta, Georgia c 

•Associate Professor of Pedratnes, Emory Umversity School ot • 


Atlanta, Georgia. 
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TREATMENT OF DIABETIC CXJMA AND PBE-COMA 
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TREATMENT OF CONGENITAL SYPHILIS 

There are still but few, meager reports available regardmg the value 
of pemcillin m the treatment of congenital lues There are also many 
manifestations found m congemtal syphihs which are predominantly 
present only m this infecbon The treatment of each one will be dis- 
cussed mdividually All the reports up to this date are confined to 
children treated with commercial pemcilhn We have had the oppor- 
tumty of using crystalline G penicillin, but have not sufBcient data to 
report results obtamed from its use The commercial pemciUm has so 
far contamed an unknown amount of the fractions G, F, X and K. 
These fractions have varied from time to time, and for that reason one 
can suspect that the change m these fractions had a defimte effect on 
the therapeutic efficacy, which may have not remamed constant We 
beheve, however, that m the future this will be corrected and one 
may adhere to the use of crystalhne pemciUm 
The Dosage of PemciUm.— Crystallme sodium pemcilhn G can be 
given m the dosage from 80,000 to 100,000 umts per lolognun of 
body weight It is dissolved m isotomc salme solution and given mtra- 
muscularly every two or three hours for a penod of ten to fourteen 
days While gradually mcreasmg doses of pemcilhn can be gven from 
the first to third day, our expenence has shown that no better results 
are obtained than when the pemciUm is given m equally divided doses 
for the penod of time stated above Sodium pemcilhn is used alone, 
no further anbsyphihtic treatment bemg gven 
Serologc titers are made at monthly mtervals These patients should 
be observed for several months at monthly mtervals, and after the 
first year, at least every slx months for several years 

Spmal flmd exammations should be done if there is any evidence 
of nenrologc mvolvement, and if a relapse occurs dunng the pemcil- 
Im treatment All pabents, however, should have a spmal fluid ex^- 
iiabon at the end of the observabon period and at the end of the firs 
year 

Roentgen rays of the long bones should be taken at mtervals follow- 
ing the treatment, and should be compared with the first exammation 
The roentgen ray exammabon, however, is not done routmely m ac- 
quired syphilis, as m infantile congemtal syphilis, unless one h;^ o 
reason to suspect some luebc lesions of the bones m either laten 
acquired syphihs . 

Reactions.— Very feiv toxic effects are seen from the use ot sooi 
pemciUin m the beatment of congemtal syphilis In fact, m our 
cnee only hvo reacbons were seen (1) The Herxheimer reac 
occurred m a geat number of cases These reacbons manifest c 
selves by elevabons of temperature to anyxvhere bebveen 1 
103® F The hyperpyrexia usually persists for one to one and 
days From our expenence it seems that no mjunous effects to toe 
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are seen as a result of this reaction, and pnicdlm may be 
with impumty durmg the penod of this reaction ^d foUowmg 
It It was thought at one* time that this reaction might be ^ 
the fact that the pemcillm was given m equally divided doses, but 
m a number of cases m which the pemcillm was gradually mcre^ed 
up to the third day the same reaction was seen (2) Occasionally a 
nse m the serologic bter is seen durmg the admmistratiori. of pemcil- 
hn This mcrease is only transient and apparently is another manif este- 
tion of the Herxheuner reacbon, and for that reason should not be 
disturbmg to the physician '* 

Serologic ReversaL-In infantile congemtal syphilis, especially m 
patients who are under 4 months of age, the reversal of the Kahn titer 
usually occurs over a penod of three to six months after the comple- 
bon of pemcillm therapy The durabon of mfecbon plays a defimte 
part m serologic reversal and it may be said, the younger the child, 
the shorter the mfecbon and the qmcker the reversal to normal The 
usual penod of reversal m a young child is anywhere from three to 
SLX months However, m a number of cases m which the mibal Kahn 
IS high, the penod of complete reversal of the Kahn bter may take 
from rune to ten months followmg pemciUm therapy In acquired 
syphilis the serologic reversal may sometimes be delayed In our 
cases of acquired syphilis that have been followed for about six 
months, two pabents became negabve durmg that time, but m the 
other five a definite fall m the serologic bter was noted from month 
to month 

Serologic Relapse.— Serologic relapse is uncommon m young m- 
fants affected with congemtal lues and the dosage of pemcillm does 
not seem to have the direct effect on the change m Kahn bter One 
of our pabents recently reported m the hterature was treated with 
42,000 units of pemcdhn per kilogram of body weight Although the 
quanbtabve Kahn bter had fallen from 400 to 80 U m six weeks, it 
rose m five months to 640 U Re-beatment with double the ongmal 
amount of pemcilhn was msbhited and five months later the serologic 
bter was 4 U and the spmal fluid was normal, whereas the spmal 
fluid at the time of the relapse revealed 56 cells, 54 mg of protem 
per 100 cubic cenbmeters and a posihve Wassermaim test with 0,125 
cc of fluid y 

While spinal flmd exammabons are usually made at the-onset of the 
disease, it is of the utmost importance to make one when a serolomc 
relapse Occurs, as we have found m our relapse cases a ''spmal flmd 
wnicn presents some inflammatory process ' 

Clini«d Respoiwc-Only the results m infantile congem- 
tal syp uln: can be ^cussed under this headmg. as the lesions of eSv 
infant^ congenital ^khs differ greatly from those of the latent 
lues The majonty of these pabents present defimte cutaneous and 
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mucosal lesions, chrome pharyngitis and superficial ulcerations \vitli 
bleedmg Enlargement of hver and spleen is seen m a great majonh 
of cases Many osseous lesions, especially pseudoparalysis, are seen at 
this stage AH lesions except the osseous lesions respond immediately 
and usually disappear before the end of pemcilhn therapy, so that by 
the end of the course of treatment all skm and mucosal lesions can 
hardly be demonstrated m the infant 

Roentgen ray exammahon shows a shght improvement of the bone 
lesions dunng the treatment and immediately foUowmg the treatment, 
but m most cases these lesions usually clear m about three to six 
months after pemcilhn therapy Occasionally osseous syphilis may 
show spontaneous improvement without treatment, as many patients 
treated for the first time will subnut a roentgen ray report of healing 
syphilis, but these lesions will certainly hed more rapidly after the 
use of pemcillm. 

Seroresistance.— It is a well known fact that under all conditions and 
dunng all lands of antisyphihtic treatments a certam number of chil- 
dren xviU contmue to show persistent positive serologic reachons of 
the blood many months after treatment If these children contmue to 
have a normal spmal flmd and fail to demonstrate any lesions of luetic 
character, but still contmue to have a persistently low serologic titer, 
they should not, under any ordmary circumstances, be subjected to 
any further antiluebc treatment These patents, however, should be 
watched carefully for many years 

Deaths.— Occasionally death will occur m some young infants dur- 
mg the pemcillm therapy Platou,^ Heyman and Yampolsky,'* and 
Yampolsty and Heyman® have observed a few deaths m such cases 
The question usually arises whether pemcillm therapy alone can pro- 
duce such fatahties It is mterestmg to know that durmg the treatment 
of these cases there may be some evidence of heabng, espeaally m 
bone lesions, but because of either prematurity or the extensiveness 
of damage which occurred before treatment was begim, these patients 
will die m spite of the pemcilhn therapy Heyman and Yampols 7 
conclude, “The greatest factors in the prevenbon of death from con- 
gemtal syphilis are— adequate nutnbon and hydrabon, and the pre- 
venbon of mtercurrent infecbons ” Since deaths of children with 
gemtal sj^ihilis cannot be prevented by the beabnent of syphilu, i 
must be remembered that the majonty of fatahbes m these 
occur among severely infected infants who are premature and m 
nourished 

TIIE IlESULT OFTIlE.VTJtE.vr OF ESTEnSrma. I^I-VirriS 

This condibon has been most difficult to beat witli arsenical an^ 
bismuth preparabons, and apparently is not amenable to 
therapy Occasionally some ^eebveness may be seen, but as a 
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the circumcomeal congestion and comeal opacity remain The sero- 
loEic titers may fall somewhat, but we have observed no serologic 
reversal Even with mstillation of penicillin solution locally there 
seems to be no improvement as the result of this treatment It is sug- 
gested that the pemcillm therapy alone be abandoned m the treatment 
of mterstihal keratitis Fever Aerapy, combmed with pemcillm, or 
other methods should be instituted immediately in the hopes of pre- 
vention of complete opacity of the cornea 

CLUTTON’S JOINTS 

The use of pemcillm m symmetric hydroarthrosis has failed to show 
definite improvement There seems to be httle response and eflEusion 
may remam for months after treatment In one of our cases reported 
recently, durmg the treatment of Glutton’s joints, there developed 
an mtersbtial keratitis m tlie same patient 

CONGENITAL NEUROSYPHIUS 

Stokes, O’Leary® and others have reported excellent response in 
changes m the spinal fluid with the use of pemcillm therapy m adults 
Our evpenence has been limited to three condibons— asymptomatic 
neurosyphihs and paresis m congenital lues, as well as progressive 
eighth neri'e deafness The great majonty of patients with asympto- 
matic neurosyphihs showed group III finings, with a defimte strongly 
posiUve Wassermann, and elevabon in cell count, protem level and 
the mastic curve reaction These patients, as a whole, have shown 
marked improvement, and certamly as good an improvement as seen 
after fever therapy Although the Wassermann test in these patients 
remains positive there is some reduction in the titer There is also re- 
duction in cell count as shown by the following chart, which compares 
the treatment of asymptomatic neurosyphihs xvith penicillin and fever 
tlierapy 


ItEseoNsE ot CEutnnospusAL Fluid to Penicillln Compared wrm FEiTai 
Therapy— One and a Half Years Observation 


CeUs 

39 

0 



Penicillin 

Prot 

Mastic 

83 

444431 

32 

000000 


Wass 

44444 

44400 


FcLcr 


70 48 

0 31 


444432 44441 

OOOOOO 44100 
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therapy should be instituted at the same time, as little benefit can be 
obtamed with pemcillm alone 

Severe eighth nerve deafness does not respond to the treatment of 
penicilhn alone, as can be demonstrated by an audiogram 


SUMMARY 

In outhnmg the treatment consistmg of penicilhn alone, the subject 
may be divided mto two categories 

1. Infantile Congenital SypliiLs and Acquired Syphdis in the 
Young 

(a) Prophylaxis —The value of penicilhn m the treatment of the 
pregnant sypluhtic woman has been definitely established A dosage 
of 24 million units for a penod of about ten days should be given 
every syphihbc woman as soon as one is satisfied of the diagnosis of 
tins condition If a relapse occurs, re-treatment with double the dose 
of the penicilhn should be given While it is suggested that no re- 
treatment IS necessary dunng a second pregnancy in a woman who 
has been treated for secondary syphihs dunng her first pregnancy, I 
beheve one should be cautious and should consider senously repeating 
penicillin therapy m every sypbihtic mother 

(b) At least 100,000 umts of crystallme penicilhn per Jologram of 
body weight should be given in every case of early infantile congenital 
syphihs Adnrunistrabon should be by tlie mbamuscular route ever)' 
t\vo or three hours for a penod of ten days The Hervheiiner reaction 
may be disregarded, as it has no influence on the tovicity or the delav 
of the treatment of the infant Serologic relapse is a warning tl>at 
pemcilhn tlierapy must be repeated, with the dose at least doubled 
Spinal punctures are indicated in all cases of relapse and at the end 
of a year’s follow-up of tlie well pahent Roentgen ray study of all 
long bones should be made at the beginmng of beatment and repeated 
at interi'als unbl complete heahng is demonstrated The pabent should 
be watched carefully for late mamfestabons of syphilis 


2. Late Congenital Syphilis and Neurosjphihs 

(a) The two outstandmg condihons found durmg this period are 

intersbhal kerabbs and Glutton’s joints Neither one of these coo i- 
hons responds favorably to penicillin therapy, and other metlio , 
such as fever therapy, should be used m tlie treatment of intersUti 
keratitis . 

(b) Asymptomatic neurosj'philis shows some response to pcnici 
line alone It is possible that in this condibon, as well as m juvenie 
paresis, the addihon of fever therapy will bring about better rcspo^v 
and a greater improvement, not onlv clmicallv but also serologic ' 

(c) Progressive eighth nerve deafness in our cvpenence shows vc 
little improvement under penicillin therapv 
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CONCLUSION 

In general it may be said that early infantile congemtal syphihs, as 
weU Is acquired syphihs, will respond to pemcilhn therapy as weU 
as to bismuth and arsemcal therapy The duration of treatment an 
the immediate response certamly should favor the use of pemcilhn m 
all these cases 

It IS possible that larger doses of crystalhne pemcilhn, up to 2uU,UUU 
umts per kilogram of body weight, will be necessary m the future to 
bnng about complete heahng of the young syphihtic infant 


II SUGGESTED TREAT3IENT IN SERORELAPSING AND SERORESIST- 
ANT PATIENTS WHO DO NOT RESPOND TO PENICILLIN TREATMENT 


OXeary and others have suggested the use of small frequent doses 
of maphmsen dunng the pemcilhn treatment It is presumed that 
better results may be obtamed m this manner A short course of bis- 
muth may also be given to these patients m the hope that the quanti- 
tative titer can be lowered or reduced to zero It is my own opmion 
that when these patients do not respond to full doses of crystalhne 
pemcilhn llie old methods should be used m full courses m order to 
obtain better results The foUowmg methods are suggested 
Acetorsone Alone and Combined with Bismuth Salicylate.-SAcet- 
arsone contains from 27 1 to 27 4 per cent of arsemc and is chemically 
known as acetylammohydroxyphenylarsomc acid A 0 25 gm tablet 
contains appro\imately 0 0068 gm of arsemc while an 0 1 gm tablet 
contains approximately 0 0027 gm of arsemc A course of treatment 
is shown m the followng table 


Penod 

First 

Second 

Third 

Fourth 

Fifth 

SuUi 


Duration of 
Penod 

7 days 
7 days 
7 days 
7 days 

5 weeks (5th, 6th, 7th, 
Bill, 9 th weeks) 

6 weeks 


Dose of Acetarsone 
Daily per Kg 
0 005 gm d^sgram) 
0 010 gm (Vigrain) 
0,015 gm. (14 grain) 
0 02gm (Ingram) 

0 02gm (%gnun) 
None (rest for 6 
weeks) 


Duration of entire active course, 9 weeks 


Tins medicauon can be made up m powder and given either u 
daily doses once daily, or m three doses given about slx hours apart 
Vcaarsoiic can be mued in milk and given about one-balf hour befon 
mcMls It decomposes rapidly m an acid medium 
Certain reacUons may occasionally be seen following the use nf th, 
(1) eruption of scaly nature over the body (2) dnrrhf. /q 
b„,cn.,,e.x,a, (4) p,.™, (3, g 
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have had no instance of flaccid paralysis in our expenence, but this 
comphcation should be watched for However, when all the other com- 
plications are present the drug may merely be discontmued for a few 
days and as soon as the comphcations clear up its use may be resumed 

Two methods of treatment witli acetar^one and bismuth are out- 
lined here 

1 Early Congenital Syphilis— The course consists of seventy-fi'e 
weeks of treatment, altematmg nme week courses of acetarsone and 
SL\ weeks' course weekly of bismuth injections for five consecutive 
periods of fifteen weeks each That means, nme weeks of acetarsone 
followed by sl\ weeks of bismutli 

2 Late Congenital Syphilis -Seventy-two weeks of acetarsone, 
usmg acetarsone daily and dividmg it into eight periods This is done 
in order tliat the acetarsone may be used gradually up to tlie highest 
number of grams and then resiuned agam at the end of nine weeks 
with beginning of small doses Once a week these patients are given 
an injection of bismuth That means, each patient receives sevent)’- 
two injections of bismuth and seventy-two full weeks of the use of 
acetarsone 

The results many tunes are gratifying and a serologic reversal may 
be obtamed m many cases 

If arsenicals are desirable, then a full course of treatment, combined 
with bismutli, IS advisable as outlined m tlie following chart 


Duration 

Drug 

1 

Dosage 

lUiiMirks 

1 to 6 w eoki 

Neoursphinuiiiinc 

0 1 gill, per 15 lbs 




botl> wl 


1 

SulforspIiLiiaininc 

0 1 gm per 15 lbs 




body wt 



Mupharbcii i 

1 0 75 — 1 00 mg per 



1 1 

1 kilo body wl 


6 to 12 wiiJiS 

1 Bismuth suhc>latu in ' 

^ J gr per 20 lbs 

Kuhn taken 


oil j 

bode w U 


12 to Itt WLika 

Arsenical preparation:. 

Same 


111 to 26 WLcka 

Bismuth sahcvlate in 1 

Same 

Kuhn taken 


oil 



26 to 32 witki. 

Arsenical preparations ] 

Sana 


32 to 12 weeks 

Bisinulh suhcelute m 

Sunil 



oil 



12 to 18 weeks 

Arse meal preparutioa-i 

Same 

Kuhn taken 

JH lo oO uixka , BiMuiith in 

Same , 


1 

Oil 

1 



60 to 65 wixks ' \rMniciiJ prcpuratioito j Same I , „ j 

(j 5 to no weeks liu.mulli -^ilic\lulc in ; Sumt Kuliii unu t*' , 

! 0,1 I Lxnliiinalion 

kfltr Wilks of tn.atiiii.nt dL->coiiUnut tn-utmint. m.i. patnnl fnim * 

time for iiv iiionttis lunl thin follow up palitiil to pubirtj ■— 
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While mapbarseu has been used to a great extent in the teeatmrat 
o£ adult syphihs, it is always desirable to have a drug which ^ b 
used intramuscularly m case the mtravenous therapy presents dilh- 
culbes, especially m very young infants For that reason, we can sug- 
gest the use of neoarsphenamme or srdfarsphenanune whi<m can e 
given mtramuscularly m the dose of 0 1 gm to 1 cc. of distilled water, 
half of the dose bemg given m each buttock 
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the TREATOIENT AM) PREVENTION OF RO® MOUNTAIN 
SPOTTED FEVER IN CHILDREN 


David McLean Greeley, M D " 

iNTEHEjrr in Rocky Mountain spotted fever has increased during the 
last five years because of the several advances that have been made in 
the study of this disease and the other nckettsial diseases afecting 
man It has been learned that para-anunobenzoic aad will inhibit the 
growth of many of the nckettsiae and that it has a dramatically bene- 
ficial effect on the course of Rocky Mountain spotted fever m animals 
and man Secondly, a virulent purified antigen is now available for 
complement fixation and agglutmabon tests and for the preparation 
of a potent vaccme Fmally, the insecticide DDT has been shown to 
be active against the various species of ticks which are responsible for 
the transmission of this disease to man and animals and has been of 
value in controlling these ticks 

For detailed discussions of the etiological, epidemiological and 
pathological aspects of Rocky Mountam spotted fever, readers are re- 
ferred to the excellent reviews prepared recently for these chmcs by 
Toppmg^ and Baker - The chmcal aspects of the disease m children 
have been discussed by Martm® and by Ong and Raffetto ^ 


TREATMENT 

Pora-aminobenzoic Acid.— Para-ammobenzoic acid is, at the pres- 
ent tune, the drug of choice for the treatment of chiliren suffermg 
from Rocky Mountam spotted fever Its action agamst the nckettsiae 
of louse-borne typhus fever was first reported m 1942 by Snyder and 
associates® and mdependently m 1944 by Greiff and Moragues ® Soon 
after these studies, experiments were earned out to determme its 
effectiveness agamst the nckettsiae of Rocky Mountam spotted fever 
It was shown to mhibit the growth of these nckettsiae m the yolk sacs 
of fertile hens’ eggs (Hamilton, Plotz and SmadeP) and to prolong 
life or prevent death m experimentally infected gumea pigs ( Amgstem 
and Bader®) Subsequently, several reports have appeared descnbmg 
the use of this drug in the treatment of the disease m humans (Rose,® 
Maroney,!® Flmn^i and then respective associates, Hendneks and 
Peters^- and Woodward^) Woodward” treated thirteen children be- 
tween the ages of ly, and 10 years All but one recov ered arid this 

,, From the Ped^tne^partaent, CoUego of Physioans and Surgeons, Columbia 
, UnSvcisity, and the Babies Hospital, New York City ^ ^ v-oiumbia 

‘las^ctor in P^atrics, CoUego oE Physidans and Surgeons Columbia 
Umvmity, Assistant Attending Pediatrician, Babies Hospital t-olumbia 
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one death occurred in a 2-year old child in whom treatment was not 
started until the nmeteenth day of his disease Fhnn^^ and his col- 
leagues treated four children, 4 to 11 years of age, and all recovered 
Maroney and co-workers^® and Hendricks and Peters^- have each 
treated one child wth recovery 

A comparison of the mortahty rate m this group of mneteen children 
with the over-all rate for children rmder 15 years of age is not statis- 
tically vahd However, a comparison of the course of the disease in 
the group treated with para-ammobenzoic acid and m children not 
treated with this drug is both vahd and significant In aU instances 
the children who have been treated vvith para-ammobenzoic acid 
and who have recovered have had shorter, milder courses The num- 
ber of comphcahons has been smaller The durabon of fever and hos- 
pitahzabon has been about one week shorter Withm twenty-four hours 
of the administrabon of the drug a dramabc and remarkable improve- 
ment has been noted The pabents are more alert, more talkabve, eat 
better, and begm to sit up and play with then toys The rash disappears 
qmckly, the temperature falls to normal wi thin two to four days, and 
the pabents can be discharged from the hospital shordy afterward 

EYpenmental studies mdicate that para-ammobenzoic acid acts by 
inhibibng the further growth of nckettsiae It does not affect the 
rickettsiae already m the body, nor does it repair the damage already 
done to the blood vessels On the other hand, it does not mterfere 
with the normal development of immumty Gumea pigs mfected ex- 
perimentally with the nckettsiae of Rocky Mountam spotted fever and 
treated wth para-ammobenzoic acid were later shown to be munune 
to challenge doses which were fatal to control groups of guinea pigs 
(Amgstem and Bader®) And m children treated with para-ammoben- 
zoic acid there has been a normal development of anbbodies as shown 
by the nse which takes place m the complement fixabon bter 

Para-ammobenzoic aad should be given as soon as the diagnosis 
of Rocky Mountam spotted fever is suspected It causes few, if any, 
dangerous reacbons and can be tolerated m large doses It is excreted 
rapidly by the kidneys and at the end of four hours blood levels ha\ e 
returned to concenbabons which are not dierapeubcally effecbve 
For this reason large doses must be given at frequent mtervals dunng 
tlie day and mght It is recommended that whenever possible 
ammobenzoic acid be given by mouth or by gavage An initial dose 
of 4 to 6 gm should be followed by 2 to 3 gm every bvo hours da) 
and mglit until the temperatiue has been normal for two to three da>s 
Sufficient drug should be given to mamtam a blood concenbation o 
between 30 and 50 mg per 100 cc Flmn and associates'* suggest tli i 
satisfactorj' levels can be obtamed with smaller doses by restacting 
die fluid mtake However, because of the great unportance of nuni 
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taming an adequate flmd mtake m sick children, and partcdarly m 

cluldrL wth Rocky Mountam spotted fever, adequate 

should be obtamed by mcreasmg the dose of the drug ra&er than by 

decreasmg the flmd mtake Children tolerate para-ammobenzoic amd 

well and there appears to be no necessity for hmitmg 

Blood levels of para-ammobenzoic aad can be detenmned by Eckert s 

modification of Bratton and MarshallV® techmc for measurmg the 

concentration of sulfanilamide m the blood. 

Para-ammobenzoic acid can be given either dissolved m a chilied 
solution of 5 per cent sodium bicarbonate or as the acid or sodium 
salt m chilled orange ]mce or grape jmce Children prefer the drug 
when it IS given m orange or grape jmce When the pure acid is given 
an equal amount of 5 per cent sodium bicarbonate should be given 
at the same time If the sodium salt is given, no extra bicarbonate is 
required The drug can be given by gavage to those children who 
are comatose, delmous or uncooperative In older children a pressed 
tablet of the sodium salt is probably the best method of admmistermg 
the drug This tablet, because it is broken up and absorbed more 
slowly, gives nse to higher and more prolonged blood levels Para- 
ammobenzoic acid may be given parenterally and this route may be 
necessary m those few children who vomit the drug when it is given 
by mouth The sodium salt can be given mtiavenously but is excreted 
rapidly For this reason it is perhaps better, as suggested by Wood- 
ward,^® to admmister it m a contmuous mtramuscular dnp A 25 per 
cent solubon of sodium para-ammobenzoate m a solubon of isotomc 
sodium chloride is used The pH of this solubon is brought to 7 0 by 
tile addibon of small amounts of the pure acid and then it is sterilized 
by filtermg through a Seitz filter 

Solubons of para-auunobenzoic acid should not be given subcutane- 
ously to pabents ivith Rocky Mountam spotted fever Many of these 
pabents have some degree of edema and under these condibons sub- 
cutaneous flmds wll not be absorbed well 
Para-ammobenzoic acid has given nse to very few untoward side 
reacbODs m children Woodward^ states that a few children have 
become delirious and irrabonal when the blood level exceeded 60 
u ^ These symptoms, however, qmckly disappeared when 

the b ood level was permitted to fall Others have reported no toxic 
symptoms Yeomans and his co-workers,^^ who studied the effects of 
para-ammobenzoic aad m pabents with louse-home typhus fever 
noted that m a few instances the white blood count feUbelow 5000 
per cu mm ^d m one case to 1850 There was no change m ^ 
d ffercnbal whi e count and the total count returned to no^al mth 
Uie cessation of beabnent They noted no deleterious acb^ of ^ 
drug on the excretory funebons of the kidney ^ ™ 
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No attempt should be made to administer para-ammobenzoic acid 
by mouth to children who are so sick or so imcooperative that aspira- 
tion of the drug may result This accident has been reported once in 
an adult male (Yeomans^^) Death occurred and at autopsy a severe 
tracheitis was foimd If the possibdity of aspiration exists the drug 
should be given by gavage or parenterally 

Serotherapy.— Smce 1940 an anti-Rocky Mountam spotted fever 
rabbit serum has been available for the treatment of patients with this 
disease It is prepared by usmg either infected ticks or highly infected 
yolk sac material as the antigen In 1943 Toppmg^® studied the effects 
of this serum m both animals and man He showed that if adequate 
doses are administered on or before the ;third day of the rash a reduc- 
tion m the seventy and mortahty of the disease can be expected To 
the present time this serum has been given mtramuscularly rather than 
mtravenously This has perhaps been an unnecessary precaubon but 
was recommended m the behef that the use of mtravenous fluids of 
any sort is contramdicated m Rocky Mountam spotted fever This 
pomt will be discussed m greater detail below 

The recommended dosage of the serum is 1 cc per kilogram of body 
weight administered on or before the third day of the rash, according 
to (he followmg schedule (Topping^®) (1) A conjuncbval testvWith 
normal rabbit serum is earned out, if negabve, (2) 1 cc of the anh- 
serum concentrate is administered mtramuscularly, if there is no re- 
acbon after another penod of ten mmutes, (4) the remamder of the 
recommended dose up to 40 cc is given, (5) if more than 40 cc of 
antiserum is required, the remamder should be given twelve hours 
later Those who have used antiserum recommend that it be repeated 
m full doses every two to three days However, xvith the discovery of 
the success of para-ammobenzoic acid m the treatment of Rocky Moun- 
tam spotted fever the present mdicabons for the use of antiserum are 
ndt entirely clear 

Biotlierapy.— Penicillm has been used m the treatment of expen- 
mental infections in animals and has been shown to be of no parbcuiar 
harm or benefit (Fitzpatnck*®) One instance of its use m the treat- 
ment of a 14 year old boy is reported but the results are difficult to 
evaluate (Edmunds^). However, penicillm is of great value m the 
treatment of many of the compheabons of Rocky Mountain spottc 
fever and should be used m full dosage when these occur There are 
no reports on the effect of streptomycin m this disease m either ani- 
mals or man 

Sulfonamides.— Sulfonamide drugs should never be given 
bents with suspected or proxen Rocky Mountam spotted fever i o 
only are these drugs of no benefit but they have been shown to i^ 
crease the seventy of the disease m man and the mortahty rate 
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ammals (Martin® Burdick,®^ Edmunds,®® Fitzpatrick,!® Toppmg,®® 
and Stendiaus and Parker®®) In one mstance ^en: use may ^n- 
tnbuted to the death of a child suffermg from Rocky Mount^ spotted 
fever (Burdick®!) Many sulfonamide preparations, mcludmg pron- 
tosil, sulfapyndme, sulfathiazole, sulfaguanadme, sulfadiazme and 
sulfamerazme, have been tned m the treatment of ^emnental in- 
fections m animals and all have been found to affect the course ot tbQ 
disease adversely The use of these drugs m the treatment of Rod^ 
Mountam spotted fever is contramdicated, save perhaps for the treat- 
ment of certain comphcabons occurrmg durmg convalescence 

Diet and FlmdB.-Durmg the last three years several careful chmcal 
and metabohc studies have been earned out on patients suffermg 
from both louse-home typhus fever and Rocky Mountam spotted 
fever (Yeomans and associates,!^ Woodward and Bland,®! jjarrell 
and co-workers®® ®®‘ ®® and Dmgledme’s group®!) 'pb0 results of these 
studies, when mterpreted m the h^t of the known pathological 
changes, have done much to eluadate the alterafaons which take place 
in the fluid, electrolyte and mtrogen balances and have helped to 
explam some of the duucal phenomena which occur durmg the course 
of these diseases 

The principal pathological changes in both louse-borne typhus fever 
and Rocky Mountain spotted fever are found m the endothehal and 
smooth muscle cells of the smaller vessels of the skm and subcutane- 
ous tissues The mvasion of these cells by nckettsiae results m the 
formabon of mtravascular thrombi and necrosis of the blood vessels 
These, m turn, lead to extravasahon of blood mto the tissue spaces 
and account for the typical hemorrhagic appearance of the rash In 
addibon to the formed elements of the blood which are lost mto the 
bssue spaces, flmd, chlorides and plasma proteins are also lost There 
results a situabon which is analogous to that which arises m persons 
who have been severely burned. The shift m chlorides and plasma 
proteins from the blood to the tissue spaces alters the osmobc pressure 
relabonships and results m edema m these areas The level of plasma 
protem is further reduced by the failure of the hver m this disease 
to syntliesize proteins adequately Furthermore, the loss of flmd and 
plasma proteins from the circulatmg blood gives rise to a reduced 
blood volume There follows a lowermg of the blood pressure and 
glomerular filtrabon pressure, which m turn predisposes to circulatory 
collapse and prerenal azotemia. This tendency to develop azotemia is 
further promoted by the extensive destruebon of body protem which 
lakes place It does not appear that the development of azotemia is 
due to the effect of the disease on the kidney per se (Yeomans!!! 
\\ood\vaxd and Bland^ showed diat the circulatory collapse depend 
on peripheral circulatory failure rather than on failure of theTeS 
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They found no evidence of cardiac enlargement by either physical 
exanunation or roentgen exammafaon Venous pressure determinations 
were always low Electrocardiographic tracmgs were normal and 
there was no evidence of circulatory congestion of the lungs 
It has been generally felt for several years that the use of intrave- 
nous fluids was contramdicated m the treatment of Rocky Mountain 
spotted fever This behef was held because it had been noted that 
animals treated with mtravenous flmds died more qmckly and pa- 
tients sumlarly touted did less well than others not given mtravenous 
fluids The alterations m the fluids, electrolyte and nitrogen balances 
explam why solutions of glucose and sahne, when given by vem, have 
a deletenous efi’ect on fhe course of the disease In an effort to correct 
the osmotic pressure relationships these fluids wiU be drawn mto the 
tissue spaces and at the same tune they will undoubtedly wash more 
protem out of the blood vessels mto the tissue spaces. In this way a 
vicious cycle is established which only mtensifies the changes which 
have been noted to take place However, as will be shown later, if 
proper attention is paid to the type and amount of solution used, intra- 
venous fluids can be given and should be given to most patients 
It has been mentioned that para-axmnobenzoic acid merely inhibits 
the growth of nckettsiae It does not affect any nckettsiae present in 
the body, nor does it repair damage already done to blood vessels 
Therefore, m addition to para-aminohenzoic acid these patients 
should he gwen proper supportive therapy which will carry them 
along through the acute inflammatory phase of the disease and until 
the stage of heahng sets m Harrell^’ “ and Dingledme^^ and their 
associates, on the basis of their studies and with an appreciabon of 
the changes which take place m Rocky Mountam spotted fever, have 
worked out such a treatment program and have used it successfully 
m the treatment of children Essentially, this program is designed to 
reestablish and mamtam normal physiological relationships bebveen 
the flmd, electrolyte and protem fractions of the circulatmg blood 
and the tissue spaces A diet low m fat and high m protem and car- 
bohydrate IS prescnbed Large supplements of vitamins are added 
These are given by mouth or by gavage, dependmg on the condition 
of the patient The diet is low m fat because of the known daiMg^ 
to tlie hver It is high m protem to help replace body protein whicli 
has been destroyed or plasma protem which has been lost mto tiie 
tissue spaces This diet is supplemented by carj'mg amounts of bloo 
plasma, albumm or whole blood given by vem ^ _ 

The basic diet for those able to take food by mouth contains - o ° 

3 0 gm of protein per kilogram of normal body weight per day This 
diet, as recommended by Dmgledme and her co-workers,*’^ i5 ^ 
os follows protem 70 gm , carbohydrate 145 gm and fat 57 gm *- 
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Ravage fonnula for those unable to swallow or to take the basic ^et 
% a Lcentrated feeding containing 09 Cal per cc It is ma^i^P of 
slammed milk 850 cc , powdered mi^ (casec) 100 ^ 
gm wth large added supplements of vitaimns A, B C, D and K ims 
formula shodd be warmed before bemg given It has a taste ^d 
consistency similar to that of malted milk and when flavored wfo 
chocolate syrup can be drunk from a cup Of eight chil^en toeated by 
Harrell only one did not require a supplementary fee<^g by gavage 
at some time dunng the disease These diets have resulted m no con- 


stipation or diarrhea 

In this manner as much as 115 gm of protem and 118 gm ot caroo- 
hydrate were given to a 4 year old boy m twenty-four hours, and on 
tVii<; regunen, too, most patients mamtamed their weight or gamed 
weight This is to be compared with losses m wei^t amountmg to as 
much as 7 kg m control groups Patients given this high protem diet 
required less plasma and blood by vem to m a i nt a in nearly normal 
protem levels 

The administration of flmds by vein should be gmded by frequent 
laboratory determmations and by a consideration of the physiological 
changes which have been shown to take place Laboratory detennma- 
bons should be made of the blood nonprotem mtrogen, serum chlo- 
ndes, plasma protems, the carbon dioxide combmmg power and the 
urinary output In one mstance 2800 cc of whole blood and plasma 
were administered m ten days to a 2 year old boy wei ghin g 11 7 kg 
In another mstance 2500 cc of plasma were given to a 15 year old 
boy withm thirty-su. hours It will often be necessary to give large 
amounts of plasma, whole blood or albumm m order to mRintain an 
adequate circulabon (Harrell and others^) 

A replacement program such as has been descnbed wdl not succeed 
m every mstance In some mstances it is probable that damage to 
blood vessels will be so great that irreversible changes analogous to 
those found m medical shock will take place Proper diet and protem 
replacement therapy xviU not decrease the permeabihty of impaued 
capillaries but will help to maintam a normal blood volume unbl 
healmg takes place 


Auraing Care— Almost as important as specific chemotherapy with 
para-ammobenzoic acid and diet and flmd therapy is the general 
nursing care of the pahent These pabents must be kept qmet Careful 
attenbon mmt be paid to the skm to prevent the formabon of decubi- 


Cimdiac Slimulants.-^tatements are found m the hterature recom 
mending the use of cardiac shmulants and peripheral vasoconstnctor 
tor te lroatae»t o! -cariac n^i cLlato “cXpS £ 
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occur In view of Woodward and Bland’s"* studies, it is believed that 
such drugs are not only of no benefit but may be contramdicated 
They should not be used except m those patients who have preexisting 
heart disease 

PREVENTION 

Toppmg-^ has shown that m the Eastern part of the Umted States 
46 8 per cent of the cases of Rocky Mountain spotted fever occur in 
children under the age of 15 years, xvhile m the West only 144 per 
cent occur m this age group This difference may m part be explained 
by the habits of the two important hck vectors In the West the vector 
IS the adult df^e common wood bck, Dermacentor andersoni It is 
found pnncipally on large mammals, such as the deer, elk and moun- 
tam goat Therefore, children are unhkely to become infested with 
this tick In the East the vector is the dog tick, D variabtlis It is found 
on dogs, cats, horses and cows, and because of this children are sub- 
ject to infestation 

Prevention of Infestation —The prevenbon of Rocky Mountain 
spotted fever in children should begm with an attempt to protect 
children from bck infestabon Areas knoivn to be infested with infected 
bcks should be avoided. It is not pracbcal to dress children m summer 
with bck-proof clothmg However, bcks do not attach themselves to 
the slon immediately but may crawl around for two to three hours 
before beginmng to feed, and to cause infecbon it is beheved that 
they must feed for several hours For this reason it is possible to take 
reasonable precaubons by examinmg, carefully, hvice a day, all chil- 
dren who are permitted to play m bck-infested areas All parts of the 
body must be exammed, parbcular attenbon bemg paid to the axillae, 
pubic region, behmd the ears, between the toes and to the scalp 
Parents should, if possible, keep the hair of a child's head short, for 
bcks on the scalp may be difficult to find 

Removal of Ticks.— If a bck is found on the clothmg or attached to 
the skm great care should be taken when removmg it Individuals have 
become infected from handhng bcks A forceps should be used ana 
gloves should be worn The removal of engorged ticks with the hare 
hands ts a dangerous practice The mouth parts of an engorged bck 
are usually embedded m the skm Several methods can be used to 
remove the bck xvithout breaking the body and head from the moutn 
parts The latter, if not removed, are apt to cause a severe secondary 
infecbon Simple bacbon with the forceps will many tunes suffice to 
remove a bck This faihng, a drop or bvo of kerosene or agarette 
hghter fluid can be placed on die Iiead Odiers brmg the flame or a 
match or cigarette hghter near the bck Both of these methods w 
cause the bck to wididraw die mouth parts The hck will then 
fall off or can be picked off easily Following removal, the bck sho 
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be amcklv burned The point of tick attachment should be cleaned, an 
^rptc^p^ed. and a dry dressmg put m place These bites may 
at tu^es bewme infected with enlargement of the regional lymph 

°°^dren frequently pick up ticks from their pet dogs or cats Th^e 
animals are often found to he heavily mfested, and in a recent s^dy 
(Shepard and Toppm^«) half of thirty dogs ex^ed were found to 
have chmcal and/or serological evidence of infection with me virus 
of Rocky Mountam spotted fever Furthermore, many of the dogs with 
positive findmgs came &om famihes m which cases of Rocky Moimtam 
spotted fever had occurred durmg the precedmg weeks The exact 
role that dogs play m the epidemiology of this disease is not clear, 
but It IS apparent that they can serve as a source of ticks and that 
measures should he taken to keep them free of ticks and to prevent 
their bnngmg ticks mto the household 
DDT IS effective against dog ticks It should not be used m solu- 
tion or emulsion, for a 5 per cent solution of DDT m oil wiU be ab- 
sorbed and IS therefore dangerous to small animals, emulsions are irri- 
tating save when mcorporated m a sponge bath However, the 10 
per cent DDT powder can be used and is effective It has been recom- 
mended (Westerfield,®^ Vet Med®®) that one-fourth to one-half tea- 
spoonful be dusted mto the fur at the base of the neck and along the 
back of medium sized dogs This dusting should be repeated at weekly 
mtervals or oftener dependmg on the degree, of tide infestation In 
addition to treating dogs and cats, 10 per cent DDT powder should be 
dusted hghtly mto rugs, upholstered chairs or sofas and other places 
where these animals are accustomed to he If dogs and cats do become 
mfested the same care should he used m removmg the ticks from them 
that IS used when removmg ticks from children 
In exceptional circumstances consideration should he given to the 
treatment of tick-infested ground and vegetation If playgrounds or 
picmc areas are found to be infested, the local pubhc health authori- 
ties should be requested to treat these areas with DDT Smith and 
Gouck®® and Bishopp and associates®* have shown that the popula- 
tion of the ticks D variabilis and Amblijornma amencanum m a given 
mea ran be reduced 90 to 99 per cent by the apphcation of a total of 
- to 3 pounds of pure DDT per acre This amount can be apphed m 
either powder or solution form and areas so treated will remam prac- 
tically free from ticks for a month or more Glasgow and Collins®®- ®® 
hare used DDT incorporated m a thermol aerosol insecticide fog Pre- 

irs'Sjtr 

vaccines are available for immumzatio 
against Rocky Mountam spotted fever (1) a killed vaceme 
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from an emulsion of ground up infected wood ticks and, (2) a lolled 
vaccme made from nckettsiae cultivated in the yolk sacs of fertile 
hens’ eggs Both of these preparations are of proven value and all 
children residmg in or planning to visit areas known to be infested 
with infected ticks should be immunized Immunization will not neces- 
sarily prevent th6 disease from developmg but it does result in a 
marked attenuation of the symptoms, and controlled studies (Parker®^) 
mdicate that the fatahty rate is lower m immunized mdividuals than 
m those who have not been immunized pnor to infection Children 
may be given the same dose as is recommended for adults, namely, 
two mjecbons of 2 cc each at an mterval of five days FoUowmg this 
mibal course, a booster dose should be given at the be ginnin g of each 
Rocky Mountam spotted fever season If the egg vaccme is used, care 
should be taken not to admmister it to children who give a history 
of sensitivity to eggs or egg products 


SUMSIARY 


1 Para-ammobenzoic acid is, at the present time, the drug of choice 
for the treatment of children suffermg from Rocky Mountam spotted 
fever It must be given m large doses at frequent mtervals It is well 
tolerated Anh-Rocky Mountam spotted fever rabbit serum is of 
proven value and may be used m certam cases Pemcilhn is of no 
value m the treatment of Rocky Mountam spotted fever, but should 
be used for the treatment of comphcabons Sulfonamide preparations 
should never be used for the treatment of suspected or proven cases 
of Rocky Mountam spotted fever Diets high in protem and low m fat 
should be used In many instances large amounts of plasma, whole 
blood, or albumm wll be required by vem Cardiac stimulants are 
contramdicated 

2 Measures should be taken to prevent children from becommg 
infested with ticks, and when infested great care should be taken 
when remoiong ticl^ In bck-mfested areas dogs and other household 
pets should be dusted with DDT throughout the bck season In e’ccep- 
bonal circumstances, considerabon should be given to beabng infested 
ground and vegetabon with DDT All children exposed to infestabon 
with infected bcks should be immunized against Rocky Mountam 
spotted fever 
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COMPLETE UROLOGIC E?XAMINATION IN INFANTS AND 
CHILDREN WITH URINARY INFECTION; INDICATIONS 
AND IMPORTANCE 


Meredith F Campbeix, M D , FACS 


Infection of the urinary tract is one of the commonest diseases m 
infants and children and its high mcidence is the more keenly appre- 
aated when it is realized that most infections pass unrecognized In 
many of this last group of cases, the condition is asymptomatic, casual 
urmalysis may suggest a normal unne Here the infection is recognized 
only by culture or microscopic exammation of the gram-stamed sedi- 
ment from centrifuged asephcally collected specunens Yet with pres- 
ent day bactenologic laboratory procedures, the development of a 
refined urologic armamentarium and mcreased diagnostic facihties 
such as excretory (mtravenous) urography, there is no excuse for 
failure to recognize and identify the specific character of urmary infec- 
tions as well as the gross morphologic changes they may engender 
Investigations m die young have revealed that ivith the exception 
of certain neoplasms of the lower unnary tract, adults and children 
are subject to the same urologic conditions The diagnostic and thera- 
peptic methods employed m each age group are identical In the 
development of many of the more severe and/or persistent unnary 
infections m the young anomahes are often associated etiologic factors 
because they commonly cause unnary obstruction Thus a variable 
degree of unnary consbpabon exists which not only favors the devel- 
opment and perpetuabon of unnary infecbon but nearly always must 
be eradicated before stenhzabon of the unne can be a^eved More- 
over, these obstrucbons must always be removed if further unnary 
back-pressure damage of the proximal unnary tract, and especially 
the kidneys, is to be prevented Yet condibons other than anomahes 
of tlie unnary tract are frequent associated or predisposmg ebologic 
factors m unnary mfecbons (Fig 90) and unless they are identified 
and conected, cure of the disease as evidenced by unnary steriliza- 
tion may not be achieved 


* and Head of the Department of Urolony. New Yort TTmvorciK., 

AUenifing Urologist, Bellevue Hospital, New 
Cily. Dm-ctor of Urology. Mountainside Hospital. Montclair. New Jersey 
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F)g 96 — Duect and indirect causes of pyuna Tiiese lesions, the cbnical in un 
festaDons of which so commonly lead to the inadequate diagnosis p)elitis, utbif 
acute or chronic, can be identified only by a thorough urologic exainlnatioin J. 
Stenosis of prepuce, 2, stenosis of urethral meatus, 3, paraplnmosis, i, urctl^ 
stricture, 5, urethral stone, 6, urethral diverticulum, 7, penurethntis, peniuclnru 
abscess, 8, cowpenbs, chrome estemal sphmeterospasm, 9, congenital valves o 
postenor urethra, 10, hypertrophy of verunionlanum, verumontanitis, 11, Pf®" 
tahtis, prostabc abscess, 12, contracted bladder nech, median bar, 13, penpres- 
tabtis or pelvic suppurahon, 11, mucosal fold at bladder outlet, trigonal curtain, 
15, stricture of ureteral meatus, ureterocele, 16, ureterovesical junchon stricture, 
17, vascular obstruction of lower ureter; 18, congenital ureteral valves, 19, urctew 
obstrucDon by diverticulum compression, 19', thverUcuIum, 20, ureteral stone, - < 
ureteral stneture, 22, penuretenbs, penureteral pUegmon or abscess, 23, ureter 
fcini., penureteral fibrous bands, 24, renal tumor, 25, uretcropelvae juncton s ^ 
hue, 26, aberrant vessel obstruchon of upper ureter, 27, pclvac stone, -o, rti 
tuberculosis, 29, stneture of calyceal outlet, 30, calyceal stone, 31, pyelonepun , 
32, pyonephrosis, 33, “pyehtis’, infected hydronephrosis, 34, ptnrenal s^P 
tion mvadmg unnary tract, spmal disease {Potts, etc.), 35, hydrourcter; 
cystic abscess ruptunng mto bbdder; 37, senunal vesicuhus, 38, 
vesical disease, 38’, cystitis, 39, urtthntis, 40, folliculitis (Morgagm), 41^ ^ 
urcthnbs, penurctliral abscess, 12, cndometntis, 43, cervicitis 11, forupi Way 
vagina, 15, vagmitis, 16, skembs, 47, follicuLtis of introitus 18, bartliourulis- 
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INDICATIONS FOR UROLOGIC EXAMINATION 
Continums studies of the urinary tract-and p^bculaily m ite rela- 
tion to bodily development and welfare as a whole-have considerably 
broadened tlie indications for urologic examination m pabents of ^ 
ages 111 the young the following conditions definitely call for *oroug 
investigation and it should be borne m mmd that occasionally other 
indications may exist 


1 Pyuna 

(tt) Acute persistent 
( h ) Chronic 

2 Disturbances of unnatioii-dysuna, frequency, urgency, etc 

3 Hematuria (except acute nephritis) 

4 Abdominal pain 

5 Abdominal tumor 

6 Anomaly of external genitalia 

7 Urogenital injury 

8 Hypertension 

9 Renal insufficiency 

10 Enuresis 

11 Spinal cord mjury and disease 

12 Retarded growth 


In the present discussion we are concerned with pyuna as indicative 
of unnary infection but appreciate that m some cases of urmary in- 
fection, disturbances of unnahon are the provocative symptoms or 
there may be abdominal pain, tumor, external gemtal malformation, 
injury and the otlier conditions above enmnerated In several patients 
who were referred because of so-called enuresis, the basic lesion was 
unrecognized unnary infection and from three of these children tuber- 
culous kidneys were removed Such observations are clmically mon- 
strous but unfortunately do occur m the pracbee of medicine 

Examination of the Urine.— Urinalysis is the keystone of the luo- 
logic diagnostic arch and should properly be a part of every physical 
exaniiiiation Many of our most advanced cases of urmary infecbons 
have been unexpectedly detected by unnalysis accompanymg a routme 
physical examination When urinary mfechon is suspected, under m- 
xestigation or therapy, only aseptically collected specimens merit the 
labor of mcbculous examination and only the reports of such speci- 
iiiLiis should be seriously considered This is especially true in females, 
irrespective of age The casually voided specimen from young females 
IS hkelv to be contaminated by vulvar debns and certainly the bac- 
teriologic stud\ of such a specimen is worthless Even if it were of 
benefit the trauma of scrubbing the vulva is infimtely greater than 
that of iirethr il c-atbeteriz.ition gently performed with a small mstru- 
iiieiit uid under \ isualiz.itiou 


111 milts a satisfactory siiecimen can usually be obtained if after 
iitractuig the prepuce and xvashmg the glaiis and meatus w’ltli an 
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anbseptic solution such as oxycyamde or bichlonde of mercury 1 500, 
a few cubic centimeters of urme are voided before some is passed 
mto a sterile coUectmg receptacle This is the only method by which 
extraneous bactenal and cellular contammabon can be ebmmated If 
t h is method cannot be earned out, catbeterrze Five to sl\ pus cells 
per low power field of an uncentnfuged unne specimen is considered 
the top normal bmit yet it is of bttle moment whether the pus cells 
are clumped Great care should be exercised to identify as pus cells 
only those leukocytes showmg the polymorphic or pawn-broker’s nu- 
cleus Too commonly epithehal and oier cellular elements and e\en 
blood are erroneously interpreted as pus If only freshly voided or 
freshly shaken uncentnfuged specimens are exaramed, the quanfata- 
bve estimation of inflammatory elements m the urme offers a ready 
index to the progress of the disease and the efficacy of therapy 

In addibon to the usual roubne unnalysis, the asepbcally collected 
specimen should be subjected to culture or to examinabon of the grain- 
stained sediment from freshly and asepbcally collected urine which 
has been cenbifuged at high speed (2500 revolubons per minute) for 
at least five minutes This will reveal at once whether we are dealuig 
with gram-posibve streptococci or staphylococci for example, or gram 
negabve rods of the colon-typhoid and associated groups There is 
some difference of opmion as to whether stam or culture is tlie more 
accurate but failure to identify organisms m the stained sediment 
specimen will usually be confirmed by a sterile culture Yet it is 
notable diat cultures and stamed sediment specimens wdl often give 
false negabve results when the specmien is taken during or just at the 
end of a course of cliemotherapy Here the stamed sediment specimen 
findings are likely to be more accurate than the cultural We should 
therefore wait at least three or four days after the cessabon of all 
chemotherapy before takmg the specimen for test-of-cure axamina- 
bon Moreover, no pabent should be discliarged as cured of urmary 
mfeebon unbl at least bvo negative cultures of asepbcally collected 
specimens have been obtamed Less rigid criteria expilam the common 
“recurrences” of apparently cured mfeebon which, m truth, had merely 
been rendered dormant 

UROLOGIC EXAMINATION 

Precjfitoscopic Data.— Before subjectuig any pabent to urologic 
instrumental invesbgabon because of urmary' infection, the invacung 
bacteria should be preasely identified and an attempt made to sleruue 
the urine by medical beatment according to specific chemotherapeu c 
bactenal indicabons For example, one does not employ pemcillm o 
colon bacillus mfeebon but sulfonanude or mandelic acid conipoun 
or, specifically', streptomycin If the infection remains acute despi e 
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intensive metJical therapy for three to Eve days, or chronic py^a per- 
sists after two or three weeks of treatment, a complete urolqgic ex- 
aininabon is mdicated Here excretory urography is the next step 
Excretory Urography.-By excretory or mtravenous uro^aphic 
study we may expect a satisfactory roentgenographic delineation ot 
the upper unnary tract m at least 50 per cent of the children m whom 
it IS employed In general, the younger the patient the less 'Vill 

the excretory study be of diagnostic value Yet m patients of all ages, 
it often gives mvaluable precystoscopic information as when hydro- 
nephrosis, ureteral obstruction, calculi, diverticula and so forth are 

demonstrated n t u 

Our present day chemotherapy of unnary infection will often be 

successful even m the presence of obstruction, calcuh and other major 
urologic lesions Therefore, when chrome unnary infection has been 
proved by two negative cultures to have been eradicated by chemo- 
therapy and before the patient is discharged as cured, at least an ex- 
cretory urographic study should be made to detennme that the upper 
unnary tract is morphologically normal The previous persistence of 
the infection strongly suggests the existence of asymptomatic urmary 
obstruction which, if permitted to remain, may be expected to con- 
tinue to cause injury of the proximal urmary tract 
Study of the excretory urograms will often direct special attenbon to 
one kidney and/or ureter at the bme of cystoscopy and rebograde 
pyelography 

Unfortunately many normal kidneys have been removed because of 
misinterpretation of the excretory urogram, the good kidney was re- 
moved while the diseased one was left In such cases the fast draimng 
normal kidney is thought funcbonally deficient while unrecognmed 
ureteral obstruction on the opposite side caused sufficient renal pelvic 
rctenbon of the excreted media to make this kidney appear to be the 
sound one Therefore, surgical attack on die upper unnary tract and 
particularly nephrectomy should not be carried out on excretory uro- 
graplnc studies alone except m tiiose rare mstances m which ureteral 
cathelcnmtion cannot be performed as m tuberculous obhterabve 
uretentis, ureteral hypoplasia or because of msurmountable techmeal 
chlficulty 

Having obtained Uiis essenbal data, cystoscopy, ureteral catheteriza- 
tion with divided renal funebon tests, and bilateral rebograde pyel- 
ograpliy arc earned out and may be ex-pected to reveal both the funda- 
iiitnlal organic condibon (sbicture, stone and so forth) as well as the 
.issoLiated sccondar) uropathology The wide vanety of lesions which 
ina> cause or in ly be etiologically associated with acute or chronic 
uruiarx infection are indicated in Figure 96 

lustrumeutal Exuiiunaiion.-Thc indications for thorough urologic 
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e\aminahon have been outlined, lack of such an indication or inability 
of the physician properly to perform such an examination are the only 
contraindications Instruments have been developed by tlie wnter 
with which cystoscopic mvestigation can be carried out m the lounq- 
est patient of either sex We have performed bilateral retrograde pyel- 
ography in several boys under four weeks of age 
Anestheaia —General anesthesia is required for cystoscopy in less 
than one fourth of all children The pre-examination administration 
of relatively large doses of barbiturate compounds allays apprehension 
which IS generally the chief obstacle to smooth instrumentation I 
commonly employ seconal winch is fast acting and of short duration 
For example a grain and a half of seconal one hour before cystoscopy 
will usually cause a 4 year old child to sleep tlirough the examination 
When general anesthesia is required because of paPent misconduct, 
unusual technical difficulty or pain, open drop ether or intravenous 
sodium pentothal are our choices 



Fig 97 —The sinallLSt practical double c-athetenzing c>stoi)tope (CainplK 
13 F ) It will coro No 3 or sinall” No 4 F cithctcri and pcniiits b * 

literal catlietcnzation and retrograde pytlogniplij in ill female and in most nw e 
infanb 

Reactions to cystoscopic e.xaniinations are less frequent ind sucre 
than in adults and fear of febrile or other reaction should ne\er he 
permitted to deny the sick child the adv'antage of such an cxainniition 
when a bona fide mdicaPon exists 


URINARY INFECTION 


Pyuria.— Nearly all urinary infections are accompanied b\ 
the urine and until the nature of the infection is deteniimcd ant t le 
correct an itoniic diagnosis is made, it seems best to idenhfv the con 
dition as p\ uria In the past and in some quarters tod iv, the nrin irs 
infection is looselv designated as px'chtis but this term is cluneal v n 
adequ ite and almost always pathologically incorrect Urinarx m t 
Uon limited to the lower unnarv tract is common enough ind, " 
the kidney is imolxcd, the peKic inlhmmalory lesion is gcucn 
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negligible Pathologically the of 

neftotis Moreover, it is lesion in the inter- 

demonstrated pynna ongmates ^ flns pathologic picture 

S substance of the renal JSe and permanent renal 

one tendrly apprecm^ ot^nmary obstruc- 

damage so often results and ^ ^d refracUve to chemo- 

non, the renal e,en mcrease foUowmg bacteno- 

a!'*e"'rdrsome msmnees be cbnrcally desrg- 

Dated as Bn^tfs dise^ £„„hnn processes which are loosely yet 
{ollows 

1 Bacteiiuna-baciUuria 

2. Pyelitis Anatomic (experimental), not cunicai 
3 pydnnepliritis 
acute 
chronic 

4 Infected hydronephrosis 

5 Pyonephrosii 

8 Acute renal suppuration 

(a) Diffuse suppurative nephritis 

The pyemic kidney 

(b) Focal suppurative nephritis 

(c) Renal carbuncle 

7 Renal infarction and thrombosis 

8. Perinephritis and p^epMtic abscess _ . . 

9 Infection of ureter, bladder and lovser urinary tract 
10 Urinary tuberculosis 

Of the foregomg, acute and chrouic pyeloneplmte and infected 
hydronephrosis are the most commonly encountered forms of urinary 

infecbon m the young. . . 

Acute Urinary InfecUon.-Most acute urinary infecbons are dm- 
ically self-lmdted and disappear spontaneously mespectwe of ^eat- 
ment While it is probably true that m half to three fourths of these 
cases the unne ultimately becomes spontaneously sterile, m a 
pnsing number culture of cathetenzed specimens taken ^o to four 
months foUowmg the acute attack shows persistence of the imtial m- 
vadmg organism For tins reason the demonstration of a sterile unne 
must be the test of cme rather than an afebnle asymptomatic child 
When there is no apparent improvement dunng three to five days 
of mtensive medical treatment, a complete urologic examinabon 
should promptly be earned out As a rule the hyperacute infection 
process has been engrafted upon preexisting obstruction. Moreover, 
ihe histopathology explains why nephrectomy must be the ultunate 
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treatment m so many cases of “persistent acute pyelibs” which in fact 
may be severe acute infected hydronephrosis consequent to uretero- 
pelvic jimction blockage by stnchire or aberrant vessel, acute suppura- 
tive pyelonephritis, diffuse suppurative focal nephnbs, acute renal 
thrombosis and infarction, renal carbuncle or permephric abscess 

Chrome Pyuria.— When urmary mfeebon persists longer than four 
weeks it is designated as chronic The demonstrabon of persistent 
pyuna may reflect a previously unrecognized urmary mfeebon or the 
asymptomabc persistence of acute mfeebon thought cured Fully 90 
per cent of the major uropathies m children are due to urmary infec- 
bon and/or obstruebon and any condibon which produces urinary 
consbpabon not only favors the development of mfeebon but sen- 
ously mterferes with therapy The vanous potenbal causes of urmary 
mfeebon are shown m Figure 96 It is notable that more than half of 
all urologic mvesbgabons m children wdl be made because of per- 
sistent urmary mfeebon 

Among the commoner lower urmary tract lesions should be men- 
boned congemtal stenosis of the external urethral meatus m each sac, 
and congemtal stricture of the urethra Both readily respond to pen- 
ochc progressive dilabon with sounds although meatotomy must often 
be employed m males Congemtal and neurospasbe conbacture of the 
vesical outlet, congemtal urethral valves of the prostabc urethra and 


congemtal hypertrophy of the verumontamim generally cause prcF 
nounced urmary obstruebon with vanable vesical residuum, dilated 
upper urmary tract and severe renal damage As a result of these 
lower unnary tract obstruebons, vesical calcuh and diverfacula are 
occasionally observed Neuromuscular disease of the unnary channels 
IS usually manifested by considerable dilabon with variable unnary 
retenbon, the climcal pictme is apt to be patchy If the obstruebon is 
unreheved, the pabent may be expected to die of renal failure Infec- 
bon may be anbcipated m all cases of bladder neck obstruebon an 
m most instances the mvesbgabon which discloses the congenital ob- 
struebon xviU have been earned out because of persistent pyuna 
Transurethral removal of the obstructmg tissue through the nuniahira 
resectoscope readily and almost bloodlessly eradicates the blockage 
Congemtal urogemtal malformabon, parbcularly of the 
urmary tract, occurs more often than m any other system m the to y 
The mcidence of anomalous ureterorenal development m cbilare 
xvith chronic pymna is approximately twenty times that observeu 
nonpyunc individuals Congemtal ureteral sbicture is the conunon 
of these obstruebons and perhaps the most frequently recognized, e 
ectopic ureteral onflee, ureterocele, vascular obstruction of the , 
and other ureteral obstrucbve lesions mterfere wth drainage ^ 
cause hydronephrosis which may be expected to become mfecte 
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massive hydronephrosis the obstruction is usually at the pelvic outlet 
and the higher the obstruction is in the ureter, the more severe will 
the hydronephrosis be 

Renal tuberculosis is the underlymg disease in approximately one in 
sixty cases of persistent pyuna m the young and is likely to be over- 
looked except when secondary vesical mvolvement causes distressmg 
symptoms Here complete urologic exammation may be expected to 
reveal the nature and seventy of the renal lesion which, if unilateral, 
calls for nephrectomy 


SUaiMARY 

Attention has been duected to the high mcidence of unnary infec- 
tions m the young and the potential gravity of these bactenhl mva- 
sions At the present tune more urologic exammations are earned out 
m infants and children for pyuna thm for any other reason Yet the 
scope of the urologic problem m the young is almost as broad as m 
adults The mdications for urologic exammation have been given and 
the vanous requisites of adequate urologic exammation have been 
discussed Careful urinalysis of properly collected specimens should 
be a part of every complete physical exammation and is mandatory 
m every smk child Only by givmg these young patients the advan- 
tages of thorough urologic exammation, can we hope to determme 
the natoe and severity of the existmg disease as well as the most 
rabonal therapy 
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reported as negative During October and November she had occa- 
sional reactions and she had had none during December 

She was a patient at the Mayo Clinic from January 3 to April 10, 
1940, from October 21 to December 21, 1940, from October 25, 1941, 
to January 16, 1942, from March 18 to July 4, 1942, from March 26 to 
September 22, 1943, and from December 16, 1944, to February 17, 
1943 It IS impossible to include all of our stupes In summarj' it may 
be said that the pabent’s symptoms and the laboratory findings were 
consistently those of severe orgamc h}'permsuhnism Behveen 1940 
and 1942 several operabons were performed m an effort to find an 
adenoma of the island cells of the pancreas Dr Waltman Walters 
operated first on Januaiy' 19, 1940 No tumor was found and a hgafaon 
of the pancreas was done On November 29, 1940, he axplored the 
pancreas agam The hgabon had caused the disappearance of the 
body and tail of the pancreas No tumor was felt m the head of the 
pancreas A biopsy of the liver showed it to be normal Because of the 
pahent’s conbnued hypoglycemia another exploratory operabon was 
performed on November 1941 Marked regenerabon of the pan- 
creas had taken place and a subtotal pancreatectomy was earned out 
Another partial pancreatectomy was performed on March 24, 1^42, 
and again on May 22, 1942 FoUowing the latter operabon frank diab- 
etes appeared, but the pabent continued to have severe episodes of 
hypoglycemia interspersed ivith episodes of diabebc acidosis In 1944, 
the pabent was carefully studied in Boston and another exploratory 
operabon was performed there, primarily because of adhesions 

Thus this pabent undenvent a total of seven exploratory operabons 
but an islet cell adenoma was not found and the hypennsuhnism was 
not improved Presumably as a consequence of surgical removal of 
almost all pancreabc bssue, she bad become diabehc The persistence 
of hypennsuhnism in tlie presence of diabetes was, to say the least, 
most unusual Nevertheless, the decephon remained quite complete 
Tlie pabent was again hospitahzed here and Dr Keabng finally became 
suspicious and had her removed from her room A careful search 
rev'ealed a supply of insulin and the bottles, after being marked, were 
replaced \\ffien the patient was next unconscious the marked bottles 
told tlie stor}' 

^^^len confronted with this evudence the pabent admitted that she 
had been giving herself unneeded insulin for several years, but she 
steadfastly refused to tell us tlie exact dates and insisted that early m 
her illness she had had genuine h}pennsubnism With repeated rcac- 
bons marked mental detenorabon had occurred and I, therefore, do 
not believe her story Life had breated her cruelly and my opinion is 
that she seized on ^cse self-induccd reachons as means for personal 
dramabzabon Before her final dismissal she acknowledged that sne 
had attempted suiade once with seconal and several fames vnth 
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Foh the past three decades a great deal of effort has been spent 
m spreading the tenets of mental hygiene, both to the medical pro 
fession and to the laity The role of mental hygiene in industry, in 
education, m social service, m the prevention of crime and debn- 
quency, was widely pubhcrzed and focused attention on mental func- 
bomng The late war with its emphasis on the great mcidence of 
neuroses and psychoneuroses m our population has focused even 
greater attention on the psychobiologic^ aspects of man’s reacbon to 
his soaal miheu However, because of the increasing acceptance of 
Freudian psychology and doctnnes, the study of human behavior has 
tended to become more and more psychodynaimcaily oriented Since, 
to many, psychoanalysis is the essence of psychodynamic saence, the 
entire approach is therefore psychoanalytic^ 


THEOIUES OF HUIVIAN BEHAVIOR 
At this point it may be well to call attenhon to the fact that human 
behavior has been a fascmabng subject of study for a great many 
years and m the course of these years various schools of thought have 
flounshed 

Possibly the first school of thought attemptmg to elucidate the rid- 
dle of human behavior was tlie so-called oroamcist This school or 
thought held that mmd or consciousness (and hence behavior) was 
merely the product of the funcbonmg of the nervous system As ex- 
pressed by the physiologist Vogt, ‘the brain secreted consciousness in 
the same manner that the liver, for example, secreted bile” Mental 
funcbomng was merely an epiphenomenon rcsulhng from neuri 
acbvity Evidence of this was of course not difficult to find, c g , tlie 
commonly observed changes m personality, and cloudmg of conscious 
ness to even complete disappearance of all mental acbvity as a rtsu 
of pathological changes in the central nervous system due to 
inflammabon, traimia and chemicals This point of view was Jng 
lighted by Lombroso with his thesis tliat criminals were born an 
not made 

From Urc Cluld Guidance Home of the IcwisU Hostntal, Cmcirmali, 

“ Assistant Professor of Ps>chratry, Medical College of the Urmcxsiiy “I ^ 
cuinati. Director, Child Guidance Home, Senior Attending Neurologist. J 
Hospital, CinantuU, Ohio 
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The orgamcist was soon chaUenged by the 
his social approach to the study of human behavior According to 
latter, it was “nurture” and not “nature” that was responsible for 
human maladjustment whether m the form of delinquency, cnimnahty 
or other type of antisocial behavior Heredity versus environment be- 
came a prolific subject for discussion and argumentation Ask the 
average person today what m his opimon is the most coupon cause 
of juvenile delmquency as well as of adult cnmmahty, and he wiU at 
once answer “viaous environmental influences” under which are in- 
cluded poverty, slums and bad associates A visit to any detention 
home or penal mshtution would seem to corroborate such an opinion 
The work of Shaw^ and his colleagues emphasize this They showed 
that m Chicago there are certam crime areas— areas that seem to breed 
crime no matter what type of individual hves there These areas were 
first inhabited by Poles, who later were followed by It ali a n s The latter 
m turn have been supplanted by Negroes Each racial group as it re- 
placed the other adopted its patterns of antisocial behavior with the 
result that delmquency and crrminahty contmue to flourish m these 


It is mterestmg to note that each of these schools developed off- 
shoots that are of more than histoncal mterest For example, the 
environmentahst approach to the study of human behavior led the 
psychologist, Watson, to formulate his Aeory of behaviorism Accord- 
ing to this theory human behavior is entuely environmentally condi- 
honed. Furthermore, on the basis of Pavlow’s work on the condiboned 
reflex, Watson demed even the existence of consciousness All human 
behavior was due to environmentally conditioned reflexes To quote 
Watson Give me a child from the moment he is bom and permit me 
to control his environment and 1 will produce a saint or sinner as I 
choose ” 


Similarly the followers of the orgamcist school concentrated on the 
locabzahou of functions m the brain Attempts were even made to 
locate the seat of consciousness Today lobotomy and lobectomy are 
P^'^ocedures m the treatment of vanous mental disorders 
With the advent of Freudianism both the orgamcist and environ- 
ineutahst were supplanted and emphasis was placed on the psycho- 
dynamic mterpretatioii of human behavior Orgamc as well as socio- 
logicai factors were brushed aside m favor of such psychological 
fa^rs as frustration, repression, Oedipus complex, and the like 
, psychodynamic orientation m the study of personahty and 
human bebawor has now gone further and has spread to mvolve other 
heto of medicme Under the appealmg title of psychosomatic medi- 
one, no disease enUty is now sacrosanct from the imphcation that it 
may bo due m great part, if not entirely, to psychological factors Ac- 
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cording to this view, peptic ulcer, essenbal hypertension", asthma, 
chronic sinus infection, urbcana, coronary thrombosis and many 
other diseases are psychologically conditioned In other words, psy- 
chological factors can produce alterations m cellular funcbon and 
structure which changes may even be irreversible As expressed by 
Rado," “Social life, the psychological impact of one mdividual upon 
the other, produces emotional stresses and strains that can mterfere 
with healthy function m any part of the organism Therefore, m tune, 
every department of medicme will have to be behavior-conscious or 


accordmg to the current slogan— psychosomatic ” 

With the present trend toward psychosomabc mterpretabon in 
medicme m general and m the mterpretabon of human behavior in 
parbcular, there is great likelihood that the role of somatic factors in 
produemg personahty disturbances and abnormal human behavior 
xvill be neglected This would be unfortimate It should be remem- 
bered that one cannot separate funcbon from structure Genebcally, 
funcbon follows structure and changes with it The development of 
the psyche or mmd has been coincident and coextensive with the in- 
crease m the structural complexity of the central nervous system. To 
quote Rado® agam “As an mtegrated whole, the human organism is 
almost completely controlled by the central nervous system, pr^ 
emmently die cerebral cortex The cortex m acbon, called 

psyche, or mmd, dommates behavior” Hence anythmg that affects 
the structural mtegnty of the cortex must necessarily disturb the 
normal funebomng of the psyche or mmd and hence alter behavior 
An automobile may be driven over an embankment because ot 
feehngs of guilt which the driver harbors with the resultant need for 
punishment Such unconscious raobvabons very often explain human 
behavior However, one must not overlook the fact that this same 
automobile accident may have been brought about as a result of the 
driver suffermg a cerebral hemorrhage or an angmal attack, or an 
epilepbc seizure (somabc factors), or because of a broken be rou 


or a bre defect (environmental factors) 

In other words, m order to understand human behavior m all i 
manifestabons, one must not only recognize the psychodynamic factors 
that may be present but also the somabc and sociological factors 
the last analysis, behavior merely represents the end results ot e 
mteracbon bebveen the individual as a psychophysical organic an 
his envuonment Therefore to properly study and evaluate 
behavior, we must have knowledge of the total situahon Sue 
approach envisions man as an organism whose behavior ^ ^ 

boned by the mtegnty of his psychophysical make-up as well as y 
the nature of the environmental forces surroundmg him If th^ P° ^ 
of view IS kept m mmd, the orgamc or somabc factors involve 
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the ptoduetioa oi pertonaUty iaterhoes and abnormal human be- 
havior will not be overlooked 

BEHiVlOa BISOEDEB5 AMD gt*MCES OF CENTRAL 

j NERVOUS SYSTEM ORIGIN 

/ Psychoanalysts are constantly reminding f 

/ infmcy and Lldhood from the standpomt of the development of the 
f personahty The claim is made that the personahty structure becomes 
fixed at a very early age— as early as five years accor^g o som 
psychoanalysts and not until nme years accordmg to others 

If this IS true and bearing m mmd the relationship of function to 
structure, the importance of the mtegnty of the bram durmg ear y 
infancy and childhood becomes highly important m this conne^on 
Anything, such as infection, trauma or inflammation, that mterferes 
with the normal development of the brain structure will be apt to 
mterfere with the development of a normal personahty structure 
Hence, when examinmg a chdd who presents a behavior difficulty 
or personahty deviation it is important to record any occurrence that 
could possibly have deletenously affected the child’s nervous system 
The physical condition of the mother durmg gestation as well as all 
the circumstances surroundmg the birth of the child must be noted 
Furthermore it is not sufficient merely to record that the child has had 
the “ordmary diseases of childhood” The age at which the diseases 
occurred as well as their seventy and possible comphcations must be 
ascertamed. 


Pertussis Encephalopathy.— Any virus or bacterial disease may sec- 
ondarily affect the central nervous system For example, many studies 
have been made of the cerebral changes that may occur m whoopmg 
cough Autopsies performed on infants dymg from pertussis and its 
comphcations have revealed defimte changes m the cerebral structure 
in the form of ischemic cellular degeneration, multiple hemorrhages, 
and lymphocytic plugs m veins and capiUanes Such changes are ade- 
quately descnbed by the term “pertussis encephalopathy ” The patho- 
logic changes have been divided mto three prmcipal groups, namely, 
(1) hemorrhagic, (2) degenerative and (3) inflammatory Various 
forms of mental abnormahhes associated with these neuropathologic 
changes have been reported That such results are not mfrequent has 
been shown by Lune and Levy^ In an analysis of an unselected 
group of 500 problem children, it was found that 58 or 11 6 per cent had 
had whoopmg cough before the age of two years Thirty-four or 58 6 
per cent of this number later in life showed behavioral mtellectual 
and personahty changes that appeared to be attributable to the neuro- 
palhologic sequelae of the whoopmg cough 
Poslcnccphahuc Tj-pe of BchaMor.-A great deal has also been 
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wntten about the relation of encephahbs to personahty disturbances 
and behavior chfBculties in children and adolescents A fairly charac- 
teristic type of behavior, commonly termed postencephahtic t}pe of 
behavior, has been recognized The doimnant personahty traits of 
children showmg this type of conduct are impulsiveness, lack of in- 
hibibon, extreme distractabUity and unpredictabihty of behaiaor 
One moment they may be lovmg and kmd and the next moment they 
may be hurtful and hateful Their attention span is short and lack of 
a goal idea is evident Night terrors, habit facs, and respiratory difficul- 
bes are frequent comphcabng symptoms Their conduct is at tunes so 
bizarre that very often they are erroneously chagnosed as schizophren- 
ics Failure to respond to either social or medical therapy is also 
charactensbc of this group 

This type of disturbance is well lUusbated by the following bnef 
case report 

C M , Jr , aged 6, was referred for exanunatioa because of peculiar bchaMOr 
A diagnosis of schizophrenia had been made The parents related that the boy baa 
spoken normally until the age of 3 years Since then he has not spoken eicept 
for uttering an occasional word or two which were usually irrelevant Ha u 
extremely hyperactive and destructive. His acUons appear both unpredictable and 
uncontrollable. At times he is lovmg and at other times very hurtful without 
any apparent reason for the change in mood. He exhibits certam pecuhar manner- 
isms, such as hckmg his fingers, gnmacmg, and placmg his hands over his eac 
and muttering to himself He eats ravenously, puslung the food into hii moutn 
with his hand. . 

According to tlie medical history, birth was nonnaL He teethed, walked and 
talked at the normal time. At the age of 3 years he was able to recite the cntne 
alphabet When 2 years old he suffered a severe gnppal attack He ran a tempera 
ture for some fame In fact, tlie condition did not clear up entirely unbl bis tc^ 
sils were remov ed sue months later At that time the father noticed a change m tee 
child He began to show peculiar marmensms of the type menhoned above, 
addihon when asked a quesbon he would merely repeat the question, no 
liow often It was asked Gradually he stopped talking altogctlier Physicall) 
child has been m good health, having had no illness since Uie tonsiUcctoniy 

During the examination, the boy appeared enhreb oblivious to his suno 
mgs He was extremely restless, mov^ from one place to another vvithou 
apparent goal, made facial grimaces, muttered to himself, and did 
to cither commands or entreaties The neurologic examination revealed posJ 
Cliaddock and Babmski signs on the left 

In this case the medical history is revealing as it shows a 
break in the normal mental development of the child, following 
attack of an acute infecbous disease The psychiatric sequelae m 
form which is now recognized as postencephahbc type of ^ ’ 

could be ascribed to an encephalitis which occurred as a 
of the acute influenzal infection More and more the role of the i ^ 
tious and contagious diseases in infancy and early childhood m 
duciiig intellectual retardahon, dcvnations in personaht>’ stnic ute 
behavior disorders is being recogaiztd Many obscure cases o 
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havior disorders became understandable only if evaluated m the hght 
of a history of comphcations foUowmg an attack of one ot the so- 

called “ordinary diseases of childhood ” , i j 

The incidence of encephahtis in children presenting behavior dis- 
orders is by no means insignificant Of the first 2500 problem chddren 
adrmtted for study to the Child Gmdance Home, Greenebaum and 
his collaborators found the mcidence to be 2 per cent* The mmdence 
IS probably even greater smce the disease, as a comphcation of acute 
mfecbous and contagious diseases of children, is frequently over- 
looked One of the reasons for this may be that the neurological ex- 
ammahon is often entirely negative Another reason, and probably 
a more potent one, is that, in the great majonty of cases, there is no 
history of an attack of encephahtis It is only when the medical history 
of the child, as well as his behavioral reactions, is carefully scrutinized 
and evaluated from the standpomt of a possible encepbahtic episode 
comphcatmg an acute infectious or contagious disease occumng m 
the first decade of life, that the condition becomes apparent We are 
m agreement with Bender^ that “The diagnostic cntena for encephalo- 
pathic behavior disorders are now considerable Even without the 
history of a specific ebologcal factor or evidence of the specific 
(neuro) pathology, the diagnosbc methods which may be apphed to 
fields of behavior are suflBcient to establish a diagnosis" 

Furthermore, the longer a case is followed the more charactensbc 
the chnical picture becomes Often where only a suspicion of the con- 
dibon was ongmally noted, reexammabon years later easily estab- 
lishes the correctness of the tentabve diagnosis As bme goes on the 
pattern of behavior and charactensbc personahty structure becomes 
more clear-cut and pathognomonic If diese facts are borne m mmd, 
many more cases of mcorrecbble behavior disorders and irreversible 
personahty changes will be found to fall mto this category 

Enccpliahbs illustrates better than any other disease that changes 
in the structure of tlie brain may lead to changes in funcbon Smce 
the encephalitic process may attack any part of the brain, the dis- 
organization of funcbon ivill correspond to the level or levels of the 
liram stem mvolved Hence, vegetabve, motor or intellechial dys- 
funcbon either alone or m combmabon may be present 
There is considerable diversity of opinion regarding the genesis of 
the psycliopathological tram of events According to some invesb- 
gators, the encephahbs merely brings out character defects and ab- 
normal personahty traits that were already present but had been 
dormant According to others, encephalitis does not necessarily accen- 
tuate the premorbid personahty “The tragic feature of encephahbs os 
personality change, not personahtv exaggerabon ”® This behef seems 

Lunc found the incidence to be 
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to be borne out by the fact that the psychopathological after-effects 
of encephahtis are much more pronounced in patients affected early 
m life Furthermore, from a study made at the Child Guidance Home, 
it would appear that the younger the patient affected by the disease, 
the greater the likelihood of psychiatnc sequelae 
It IS important that this condition be recognized if for no other 
reason than that the blame for failure to secure good results will be 
placed where it belongs The failure of social therapy and psycho- 
therapy m these cases cannot be attnbuted to faulty social or psychi- 
atnc techmcs Rather, such failure mdicates that the problem of tlie 
child presentmg postencephahtic behavior disorders or personahty 
changes is not solely one of psychodynamics The psychopathological 
symptoms m these cases are pnmanly due to the neuropathological 
changes and it is our present medical mability to correct the latter 
which accounts for the failure of treatment These cases illustrate ven' 
pointedly the relation of function to structure m human behavior 


BEHAVIOR DISORDERS AND PERSONALITY CHANGES RESULTBvG 
FROM ENDOCRINE DISORDERS 

Pathological changes m the soma that may directly or mdirectly be 
responsible for abnormal behavior are not necessarily Imuted to m 
volvement of the central nervous system 
Disturbances m the normal funcbomng of the endocrine glands are 
potent causes of personahty changes and behavior disorders To quoli 
Hoskins* “In so far as one honestly repudiates the mind-body d\s- 
function, he must concede an important role to the hormones as de 
teimmants of personahty ” 

This IS readily understandable when we realize the important rolt 
played by the glands of internal secretion m the growth and deseloF 
inent of the mdividual It is safe to say that tliere is hardly a singh 
bodily funcbon that is not chrectly or indirectly influenced by tiiein 
They are concerned with differenhation of tissue, wtli nutrition aii( 
growth, svith sevual activity and witli mental development In bne . 
they are mtimately bound up with all development, physical as 
as mental Not only is our stature and shape and sevual functioiinia 
largely determmed by the various glandular secretions, but oiir inti - 
lectual capaaty and personahty make-up as well 

Direct and Indirect Effects of Endocrine Dysfunction on rir 
sonulity and Behavior; Adiposogenital Dystropliy.— When we a 
tempt to correlate specific forms of endocrine disorders witli dtun* e 
types of personality’ disturbances, it is essential to clanfy the situa on 
by first recogmzuig that the effect of endocrine dysfunction on 
personahty and behavior are of two lands The effects may' be t a'" 
fied as (a) direct and (b) indirect 
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The syndrome of adiposogenital dystrophy is charactemed by a 
tnad of symptoms, namely, dwarfism, 

of the monsmammary-girdle type of distnbution Such ^dre^e 
small, fat and fair, and have a distinctive personahty mahe-up they 
are as a rule cheerful, happy and apparentiy contented which fits in 
with the umversal behef that fat boys and guls as well as adults are 
loUy and good-natured and well behaved Their mental reactions, 
however, are slow and hence they may be very imtatmg and armoymg 
to others who feel that their slowness of response is mdicative either 
of lack of mterest or carelessness In fact, such children often give the 
impression of mental retardation, whereas m the majonty of cases, the 


opposite IS true 

From the behavioristic standpomt, children presentmg this syndrome 
can be classified as belongmg to the submissive-comphant type Their 
lack of aggressiveness is oulstandmg Tliey are shy, gentle, easy-gomg, 
timid and artisbc— traits that are usually considered effemmate and 
which are in harmony with their physical appearance This is es- 
pecially nobceahle in the case of boys who because of the broad pelvis, 
rounded curves, fair moist skin and rosy cheeks, high-pitched voice, 
and absence of hair on face and lips have a disbnctly femmme appear- 
ance As aptly stated by David Lei'y,® “their social adaptafaon to life 
IS in the mam one of easy compliance and submissiveness ” They avoid 
sbenuous physical exercise and the sbess and sbain of compebtive 
work and sports They prefer the arts to the sciences 
Their patterns of behavior and personahty baits are due to the 
hunnoiial deficiency and can be looked upon as the direct effects of 
the pituitary eiidocriiiopatliy upon the personahty 

In addition to the direct effects of hormone dysfunction on mood, 
thought and behavior, there ore often indirect effects This apphes to 
the reaction of the individual to the knowledge that he is suffering 
from .1 disturbed bodily funchon This often produces emobonal con- 
llicls of tp’cat severity, with resultant marked personality changes 
The girl who because of an adrenocortical involvement has a marked 
growth of hair on her face and chest mav react to that kmowledge by 
xxithdrawing completely from all social contacts, or she may seek 
refuge m a life of fantasy and unreality On the other hand, her escape 
max t.ike the form of suicide ^ 


Siimlarlj the boy whose genitalia have remained infantile because of 
goii idal msufficieucj may develop a shut-m type of personahty or he 
max resort to bnbery, hyung with beats of candy, movies or the like 
to get into the good graces of the gang and thereby stop the constant 

allusions to his infirmity Many a youngster has resorted to stealms 
m ordrr to carry' out such a plan s-teaimg 

On the other hand, this boy, instead of xvithdraxving into himself or 
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attempting to curry favor through bnbery, may become antisocial He 
may develop feelings of hostibty agamst society because of the hurt 
his ego has suffered and he wiU replace the passive submissive per- 
sonahty which the hypogonadal condition has foisted upon him with 
an aggressive sadistic attitude that will make bun attempt to get e\ en 
with the world This may be the underlymg motivation for a life of 
crime 

It IS this failure to distinguish between the duect and induect effects 
of the endocrme dysfuncbon upon the mental and emofaonal make-up 
of the mdividual that has led to considerable confusion m thought 
regardmg the specificity of the correlabons between endocrmopathic 
states and personahty disturbances In pitmtary disorders as well as 
in other endocrme dysfunctions, there are certain broad personalit)’ 
changes that occur with such regulanty that they must perforce be 
looked upon as causally related The chmcal picture presented in 
such cases may vary, however, because of the varymg degree of m- 
tensity of the mduect effects of the endocrine dysfunction which niav 
be superimposed upon the duect effects The mduect effects may be 
looked upon as the subjective effect upon the mdividual of tlie knowl- 
edge of his mcapacity or infirmity Obviously, this will vary with 
each mdividual and will depend largely on his native or constitu- 
tional endowment, on his past experiences, and on his social milieu 
The mduect effects lead to a feehng of inferiority in tlie true Adlenan 
meanmg of the term To what extent the organ infenonty will develop 
and what mental mechanisms may be produced as a result, can be 
predicted only when the totahty of the situation is known 
Homosexuality.— Nowhere is the relationship between changes m 
hormonal level and modifications in the behavior patterns of tlie 
individual seen more strikingly than m tlie study of homosexuality or 
sex inversion To the psychoanalyst, homosexuality represents in ar- 
rest in the nonnal psychosexual development of the individual as a 
result of various abnormal psychologcal processes However, cvrii 
Freud xvas forced to the conclusion tliat this explanation was not 
sufficient To quote from his “Three Contribubons to the Theor> o 
Sex” ‘The unsatisfactorj' conclusions which have resulted from uiis 
investigabon of the disturbance of the sexual life are due to the fac 
that we as yet know too little concerning the biological processes i" 
which the nature of sexuahty consists, to form from our isolated ux 
aminabon a sabsfactory theory’ for tlie explanation of either the nor 
mal or the pathologcaJ ” ^ 

That the underlying biological processes are endocniiologica o 
hormonal is assumed by many Much experimental evidence has iccii^ 
Ululated tending to shoxv that sexual behavior is due* pnmarii> ^ 
specific qualibes of the male and female sex hormones Thus, r e>n 
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SOMATOPSYCHIC ASPECTS OF BEHAVIOR DISORDERS 

in a Study of 228 homosexuals showed a high degree of corrdabcm 
betiveen die homosexuahty and the mverse constitutional make-up 
Women suffering from arrhenoblastoma show 

the sexual urge or drive Similarly, Neustedt and Myerson m a qu^- 
Waursex hormone study of twW-ie overt taos^^tad a 
marked disturbance m the normal androgen-estrogen ratio The dei^- 
Hon from the norm took one of two directions (1) a decrease in the 
androgens combmed with a normal amount or excess of estrogens 
or (2) a normal amount of androgens combmed with an excess ot 

However, it must be borne m mmd that, notwithstandmg the fact 
that a fairly large proportion of sexual mverts have the secondary 
physical characteristics of the opposite sex, sexual mversion can east 
without any demonstrable anomahes of the constitutional or morpho- 
logical make-up 

This apparently paradoxical situation can be explamed if we revise 
our classification of homosexuahty 

Homosexuals have usually been divided mto two broad groups, 
overt and latent A better classification is that of innate and acquired 
These terms are self-explanatory Such a classificaPon will avoid some 
of the criticisms directed at the purely psychoanalytical concept of 
homos&xuality and at the same tune explam the paradoxical situabon 
mentioned above The psychopathology of acquired homosexuahty 
may be correcdy explamed on a purely psychodynamic basis The 
condition of the innate homosexual on the other hand can best be 
explained on the basis of the presence of a somatic factor m the form 
of an endocrine dysfunction The results of such a somatopsychic ap- 
proach was reported by the author^^ m a recent pubhcation Because 
of its mstructive value, one of the cases reported in this study is cited 
in detail 

R. 0 , a white boy of 13, was referred for study because of his marked 
effeminacy BecauM of lus feminine mannensras, actions and high-pitched voice, 
boys called him “sissy” The general physical examination was negative. The 
endocrine c.xammation revealed the followmg pertinent facts The boy had the 
female type of skeletal development, the pelvis vvas broad and he was Icnock- 
kneed Ills vw^t was extremely small, and his fingers were long and deUcate 
Ills skin wxis fa^ and smooth His face vvas distinctly femmme m appearance 
the skm being faw and highly colored. There was no hirsutism either on the 
face or in Uio axillae lirs breasts were excepHonally large The penis and testes 
in size but thme vvas a female haurlme Androgen determination 
sliov^ a secretion of onl> 7 1 U in twenty-four hours 

The bo> rtahzcd that he vvas not as masculmo as most boys and had'tned 
to comi^nwle for this by forcing himself to become mterested in athletic snorts 
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At the age of 10 the boy began to have nightly enussions These were accom- 
panied by vivid dreams In these dreams a naked man who was being whipped 
unmercifully by another man would appear The boy looked fonvard to these 
dreams, as they gave him a great deal of emotional satisfaction He did not 
understand the nature of the emobon that was thus aroused The men in tlie 
dreams were always big, muscular, broad-shouldered individuals ivith slender 
svaists For the past year he had begun to masturbate dunng tliese dreams Re- 
cently the dreams had varied somewhat from the ongmal ones ui that one of die 
naked men tortured the other by either burning his penis or by sbcking pins into 
iL He admitted that several bmes he had seen naked boys and men of diis par- 
ticular build and that they had aroused a strong sexual urge m him Girls nc\ir 
aroused him m that manner He had often seen his mother in the nude but she 
had never aroused any sexual desue in him 

Although he had been greatly aroused on various occasions by the sight of 
nude boys and men, he had always been able to restrain himself from embraang 
them Such sights, however, would produce strong ereebons and a great desue 
to masturbate The boy had practically no knowledge of the anatomy of the 
female sexual organs nor of tlie physiology of sex in general He did not know 
how the sexual act was performed 

Treatment wth testosterone propionate was instituted Injections of 2o nig 
were given three times a week As improvement was noted, the mjeebons were 
gradually reduced to bvice a week, and finally discontinued entirely The first 
improvement noted was a change m the pitch of the boy’s voice, which bccami. 
much lower Hair began to grow on his face and gradually his whole physical 
contour changed He lost his femimne curves and his breasts became snwjJcr 
The- boys stopped calhng him “sissy” and began to cultivate his fnendsnip 
Interestingly, he told that, coincident xvitli these structural and personaht} 
changes, the content of his nightl> dreams had changed He began having dreams 
wth heterosexual content A woman entered into the dream at first she men. I) 
undressed the man and admired his slim waist and muscular build In succ^ding 
dreams, the woman abo undressed The man would touch her breasts and Ih'-n 
they would both go to sleep These dreams did not excite him and ne\tr led to 
orgasms , ^ 

After SLX months of beatment, tlie patient began to feel a thnll when stanoinj, 
next to a girk He noticed tliat he desired tlie company of girb more and nioie 
Boys did not thnll him any more m the manner tliey had formerly ^Vlicn fiua > 
discharged, ho was m all respects a normallj aggressive male At no time ouri g 
the course of treatment was any attempt made to treat tlie boy ps>cIioanal>tica ) 
The psychodynamics of the case were not discussed Onb a simple txpbna ion 
of the rationale of the endoenne therapy was given 


CONCLUSION 

Today the major trend m psychiatrj' is to explain human 
in terms of Freudian psycholog>' The tendency to minimize and (.'i” 
to Ignore the role of somatic factors m the causation of abnoniia t 
hax'ior has proceeded to the point where e\ en ps\ chiatric soci u " 
feel competent to diagnose and treat behavior disorders . 

t 11. .1 . 1 j» . 1 1 . . . /xlit ifrlSt • 


ers 


dren and adults wnthout the aid of the physician or 
thorough medical evaluation of the patient is not deemed 
This attitude on the part of psychiatric social workers li^ 
strengthened bv the statements of some psycho malysts fhit the um ^ 
set-up of workers at a child guidance tlinic, consisting of ps>c 
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psychologist and psyduatnc social worker, can be dispensed with 
The claim is made that any person tramed m psychoanalytic concept^ 
and hence psychodynamically onented, is qualified to diagnose and 
to treat personahty disturbances and behavior disorders 
Such a trend must not be condoned As physiaans, we must recog- 
nize that we cannot separate function from structure Genetically, 
function follows structure The development of the psyche or mmd 
has been comcident and coextensive with the mcrease m the structural 
complexity of the cerebral hemispheres Hence, anythmg that afiects 
the structural mtegnty of the cortex must necessarily disturb the nor- 
mal functiomng of the psyche or mmd and hence alter behavior 
In this paper the role of various somatic factors m producing intel- 
lectual retardation, personahty distortions and behavior disorders m 
cluldren has been discussed and the importance of a thorough physical 
evaluation of the child has been emphasized 
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THE EARLY RECOGNITION OF CHILDHOOD 
SCHIZOPHRENIA 


J Louise Despert, M D ” 

As a rule, psychotic, neurobc and behavior disorders of childhood 
are first recognized and referred for treatment, though not necessarily 
diagnosed, by pediatncians This is especially true of the preschool 
age group While schizophrenia is not a common disease of childhood, 
its seventy and the mevitabihty of its outcome, after it is firmly estab- 
lished, give considerable importance to its early recogmbon Indeed, 
m recent years, an increasmg number of children have been brought 
to the attenbon of the psychiatrist with the presenbng complaint rais- 
ing the quesbon of diJfferenbal diagnosis, and schizophrenia being one 
of the diagnosbc possibilihes 

Apart from the rare instances of an accurate diagnosis at the earliest 
possible stage, two tendencies are noted, which point to the need of a 
closer analysis of diagnosbc cntena one, is to overlook apparently 
minor deviabons which are potenbally mahgnant, the other, to make 
an early diagnosis on isolated symptoms which, while they may bring 
addibonal evidence to the over-all picture of the syndrome, are not par- 
bcularly characterisbc of the disease 
This paper is not a formal presentabon of cntena for differential 
diagnosis, but rather represents an attempt to give helpful hints on 
the early indicabons of schizophrenic illness m childhood 
There is actually no satisfactory formulabon of cluldhood schi^ 
phrenia as a disease enbty, the symptomatology, on tlie whole, is oe- 
scnbed by comparison with the adult syndrome, or m terms of ib 
later developments, dunng adolescence and adulthood Nevertheless, 
it is now recognized by psychiatrists and pediatncians alike 
From all reports dealing with course and prognosis, it is known tlu 
chances for total recovery are almost nd, and for relative 
only shght, when treatment is started after the syndrome is fully ^ 
veloped Whether the prognosis would be good if the illness vta 
recognized in its earliest stage is not known, the hterature offering no 
enhghtenment on this pomt for an obvious reason namely, tliat tv*- 
cases with acute onset were either presented for psychiatnc treatmen 
after some delay', or else were not idenbfied unbl tlie acu te epis 
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had subsided, and profound personabty changes had akeady taken 
place However, from general chnical expenence, and from repo 
In more recent methods used m the treatment of sd^ophrema, it can 
be assumed that the earher the disease is identified, the earher can 
treatment be mibated, and results be obtamed 

ACUTE ONSET 

Although the demarcation betiveen acute and insidious onsets, with 
their manifold vanabons, is not always sharp, this demarcabon is 
letamed for purposes of convemence Acute onset will first be con- 
sidered. When the symptoms are well characterized, there should be 
little or no difficulty m malong an early diagnosis, owmg to the mten- 
sity and seventy of these symptoms In a previously well- or relatively 
well-adjusted child, with no mdicabon of organic illness, there sud- 
denly appear acute symptoms m the nature of motor excitement, rest- 
lessness, sleeplessness-or else, stupor, postunng, muscular ngidity and 
catatomc atbtudes, both pictures can alternate There is evidence of 
auditory and visual hallucmabons, delusions, and usually manifesta- 
bons of regression m sphincter control as well The child is confused, 
shneks or mutters words or sounds which appear mcoherent and . 
irrelevant to the cunent situabon He may also become totally mute, 
or revert to more pnmifave forms of speech expression The total pic- 
ture IS one of acute auxiety, which sedabves and ordmary means of 
reassurance fail to allay The child is out of contact, and does not 
respond to the spoken word and entreabes of even the persons closest 
to him He may or may not have an associated hyperthermy, but even 
this does not necessarily point to an orgamc ebology 
Such episodes are generally easily recognized, and disbnguished 
from confusional episodes or dehna which are associated with acute 
fevers in childhood The absence of orgamc lUness or signs of toxic 
or infectious disease rules out delirium Acute encephahbs, associated 
with infecbous illness, is sometimes brought up as a matter of differ- 
enbal diagnosis, if the symptoms of the mfecbous illness are obscure 
or so benign as to have escaped detecbon However, m the encephal- 
ibc syndrome, the motor restlessness and sleeplessness are more prom- 
inent than the delusional and hallucmatory content, whereas, the 
reverse is true in schizophrenic illness Neurological findmgs also’ help 
to diflerenhate the bvo syndromes Furthermore, in gomg carefully 
into the earher adjustment of tlie child, it is usually found that there 
were deviahons in the emobonal relabons of the child to his environ- 
uient in the case of acute schizophrenic illness They may have been 
shglit cnougli for die mother to ha\e, at first, presented the child’s 
idjushnent as noimal but on closer scrubny, it is obvious that devia- 
tions winch will be described at length under the heading of “Insidi- 
ous Onset, ere present, although to a minor degree 
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INSIDIOUS ONSET 

It IS m this category of cases that the diagnosis is most difficult, 
and generally made late m the development of the schizophrenic 
process The illness may represent a slow, progressive development 
of deviations which were at the outset barely perceptible, or it mav 
be ushered m by an acute exacerbation of mild deviahons which were 
slowly developmg over a penod of years In gomg over the early his- 
tones of such children, it can be seen that while their early psyclio- 
motor development was normal (for instance, they walked and talked 
at the normal age), their emotional and mtellectual developments 
showed pecuhanties, the significance of which has not been empha- 
sized enough 

Dissociative Phenomena.— In a previous pubhcation,® I called at- 
tention to the early dissociative phenomena which are generally found 
in these children The evidence of such dissociabons is mdeed noted 
as early as the second or third year It appears m the form of detacli- 
ment— not bemg a part of the group— which precedes the blunbng and 
flatness of affect seen later m full-fledged cases Very early, there is a 
lack of emotional relationship to people, tlie extreme of which is seen 
in Kanner’s subjects with i^antile autism who seem never to have 
developed a relation to people as people Some schizophrenic children 
seem to look upon people as if they were manimate objects The with- 
drawal IS not only a question of degree, but must be differentiated 
from ordmary day-dreanung— a certam amomit of which is nomial-- 
to extents varying ivith soaal mdieu, types of families, and individual 
make-ups The withdrawal of the schizophrenic child is of a different 
order, and pathological Associated with it there is an mability to 
differentiate between fantasy and reahty, which is not observed m 
the normal child after the 3 year level, even when he indulges m a 
good deal of day-dreammg or fantasy acbng 

The mabdity of the schizophremc child to tie up emotionally wi i 
people in his environment can be considered a pathognomonic sign 
Frequently, these children make statements which are very re\ ealm& 
m that they exquisitely express the affective dissociahon which exis 
long before the more dramatic symptoms have appeared For mstance, 
a 7 year old boy refers to Ins grandmother as “an old gtfl cal a 
‘grandma,’" A 12 year old girl makes repeated references to a man 
whom she calls by his first name, and who is obviously her 
When asked who this man is, she answers, “He is my ancestor ” 
one occasion when she was away from home with her motlier ano 5 1 
was asked if she missed anyone, she menboned her dog but iiot 
father who was also left behind A x'cry significant statement by a 
year old girl, referring to her father, has been quoted in a prevnoin 
publicahon ® This child referred to her father as “the man luio s 
here and has bacon and eggs m the morning that man The s unc 
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year old girl when asked what she did at school, answered hang 
IL coafand sd on a chan" Numerous smulai examples coidd be 
quoted from the records These expressions are illu^atmg, for they 
give the measure of a fundamental lack of emotional relabonslup widi 
human bemgs, and m particular, the closest of all to a child his 
parents It should be emphasized at this pomt that the schizophremc 
child, when makmg the statements quoted above, is never facebous, 
as might be the case with a normal child if he ventured to make sim- 
ilar statements I wish sbongly to emphasize these early dissociabve 
phenomena, for m makmg a diagnosis of childhood schizophrema, one 
must look for them It could safely be said that if they are ladong, 
the diagnosis cannot be made, for schizophrenia, whether of adult or 
child, IS fundamentally a disturbance m ^ecfave contact While there 
are many defimbons and mterpretabons of the basic concepts of 
schizophrenia as a disease enbty, all authors are agreed at least on this 
pomt 

Excessive Dependence on Ulollier.— There are other significant de- 
viabons m social relabonships which warrant speaal considerabon, and 
again the dewabons, as descnbed here, can be considered pathogno- 
monic Notwithstandmg the mabihty to be up affecbvely m the family 
environment as pointed out, there is an excessive dependence on the 
mother or mother subsbtute, which is of a different nature than the 
dependence observed m neurobc or immature children This excessive 
dependence is not on the basis of emobonal unmatunty alone, as 
would be the case with these Uvo categones Generally, the parents 
report the excessive dependence, and they do so with statements which 
are very chavactenstic The mother of a 4 year old girl remarked that 
the child “sees the world through me” The mother of a 4 year old boy 
complamed that she could not be away from him even when he was 
111 a play group, since he depended on her to imbate games, mvite 
playmates, or fight his battles Although this 4 year old boy demanded 
llic conbnuous pr^ence of his mother, he also at bmes would say to 
his mother, I can t use you now," as if Ins mother were to him an 
manimate obicct which he could use or leave at xvill The words alone 
hardly convey the pathological nabire of these statements, but the 
lack of emotional tone or the emobonal inadequacy which is associated 
wiUi them, once observed, are readily recognized for their conbast 
with normal expression 

Bizarre BchaMor.-Under the general heading of bizarre behavior 
nanety of peculiar motor and behavionsbc patterns are noted In 
this connection, again it is important to indicate that these motor 
and behauorislic patterns are bizarre-not so much because of their 
iiiiusual structure, but primarily because the affect is mappropmte 
n d f Kxlioiisiicss IS lacking For mstimce, a normal child mi^t iii 
fun put a uasltbasket on his head, but he. ,is well as Uie obsewr, is 
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fully aware that this acbvity is earned out in fun, whereas, tlie 9 vear 
old schizophrenic boy, John N, doing the same thmg, walks about 
solemnly, with no axpressed or ludden mtention of fun It is the lack 
of facebousness, rather than the acbvity, that stamps the behavior as 
bizarre Long before defimtely aubsbe acbvibes appear, there is ob- 
served m these children a tendency toward nonfunctional play which, 
to the thoughtful observer, is very stnkmg This agam must be dis- 
bnguished from the repebbve and purposeless acbvibes of the feeble- 
nunded who, for mstance, may swing or rotate endlessly a tov not 
designed for this purpose 

There is often a charactensbc ngidity m motor attitudes or, on the 
other hand, a vanety of compulsive motor acbvibes, the meaning of 
which may in the course of treatment be understood, but which on 
casual observabon appear purposeless In the latter category belong 
rituals and compulsions which differ from the passmg rituals of young 
normal children, or more lasting rituals of neurobc children The 
difference is more than a quesbon of degree, smee, m conbast to 
these children, the ntualisbc patterns m the schizophremc child seem 
dissociated from his total behavior There is laclmig the fluidity m 
verbal and motor behavior, which is so charactensbc of the joung 
normal child These schizophrenic children often seem to be bound 
by a maze of ntuals, which even the severe neurobes do not eihibit 
Another point worthy of note is a lack of conformism, which is also so 
charactensbc of the young normal child wiA all of the mdividuahtj' 
of the young child’s behavior, it is readily recognized that children 
m a group spontaneously conform to certain patterns of behavior 
which the schizophrenic child ignores The sum total of these dewa- 
bons IS an expression of the developmg away from the normal frame 


of child behavior 

Temper Taniruma,— Temper tantrums have been sbessed by the 
raajonty of authors as charactensbc of the prepsychobc personally 
m schizophrenic children It is bue that they are ahnost always 
m their early history and, as such, are a good index of their inabih 
to take frusbabons, but even when severe and numerous, they canno 


be considered pathognomonic signs t 

Speech and Language Deviations.— The speech development o 
these children is also of great interest The fadure to disbnguish 
tween first and thud person smgular is noted even in children as o 
as 10 or 12 years 'The normal child does not refer to lumself m ^ 
thud person after approximately 3 years of age (and sometim^ 
earher) The persistence of this immature form m the schizopmei^^ 
child IS one more mdicabon of his pathological relation to tlie j 
world, m that the I— not I disbncbon is not established It is true 
a child may be encouraged by lus parents to use infantile 
speech be>ond the normal range, but in this case the infanh iza 
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would be in keeping with other signs of unmatunty, and not associated 

with the pecuhanties descnbed here . j 

Very early, schizophrenic children show a tendency to dissociate 
sum from function m their use of language They have an exaggerated, 
often obsessive mterest in word forms-detached from the ^obonal 
and intellectual content which these forms normally carry They Me 
prone to play with words which are either too difficult or abstract tor 
children of their age, or words which are not relevant to the mterasts 
of young normal children This pecuhanty must be differentiated from 
the normal, playful use of words as mere phonetics which is commonly 
found m children of the preschool age, and also, from the tendency 
toward repetitive speech of the retarded child who repeats words, 
because he has few to use, or because he is unable— through mtel- 


lectual limitations— to grasp their meamng 

Schizophremc children frequently com words, the meamng of which 
IS pecuhar to themselves, although not necessanly totally unmtelhgible 
when the background of the neologism formation is known Their 
need spontaneously to commumcate with the outside world by means 
of accepted conventional signs is limited, and under such conditions, 
language structures are likely to develop without regard to semantic 
rules and usage An error which is frequently observed is the diag- 
nosis of schizophrema in young children with a normal motor develop- 
ment, but wth some retardation or anomaly m the speech develop- 
ment, the assumption being that the retardation or anomaly is an 
index, of abnormal emotional development However, mtellectual re- 
tardation may be an end result of dysgenesis or agenesis which affects 
mainly the speech area If disturbances of contact are not present, 
tlie diagnosis of schizophrema on speech anomahes alone is not xvar- 
ranted. 


Additional observations on the speech function bear on the speecli 
pecuhantiK as they mvolve voice, pitch, rhythm and modulatiOD In 
the writer’s expenence, they are never lacking, and are probably re- 
lated to the inadequacy of the emobonal tone of speech content 
Contrary to Bndings on mentally retarded children, schizophremc 
children give the impression of bemg intelhgent, and when they can 
be tested, tins impression is substanbated 


Age pi' cl and the Behavior Pallem.— While the observabons 
reported above do not apply to specific age levels-there is, nevertheless 
a tendency for the symptoms to present differenbated patterns accord- 
mg to age levels For instance, during the 2 to 5 year old level dis- 
turbances in contact tend to be manifested in speech deviabons’ lack 
of ^lal intent, bizarre behavior, nonfuncbonal play, and regressions 
in training Delusiond and hallucinatory e.xpressions are seldoTX 
vcr\^ before age o Delusions of being an animal, for instance occur 
m the >ounger age group, roughly between 4 and 6 years, whde hj^“ 
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ehondxiacal delusions do not appear before approYimatel)' S yean 
From 10 years on, the psychopathological picture tends more to re- 
semble adult expression At all levels, severe anxiety is present when 
acute symptoms develop 

Schizophrenic and Schizoid Behavior Compared.— A final point 
of mterest bears on the differenbabon between schizophrenic illness 
and behavior m the schizoid personality In the schizoid child, malig- 
nant characteristics such as affective dissociations and delusional and 
hallucinatory expenences are lacfcmg Although the child is witli- 
drarvn and his social adjustment is poor, he does not set himself apart 
from others by exhibitmg auhstrc manifestations and dissociatne 
phenomena 

SUMMARY 

While schizophrema is not a common disease of childliood, its eorlv 
recognibon is important because of its seventy and the inevitabihlv 
of its outcome after it is firmly estabhshed. In this presentation, an 
effort is made to indicate early manifestahons of the illness m child- 
hood 

For purposes of convenience, a differenbabon is made between 
acute and msichous onsets Acute symptoms are readily lecogm^ied, 
and seldom confused with clebna or confusional episodes associated 
with acute fevers of childhood It is m the cases witli insidious onsit 
that tire diagnosis is most difiScult 

Significant deviahons from the normal are described, such as tlie 
early emobonal detachment and lack of social relabonship to people 
This mabihty of the schizophrenic child to be up emotionally 'wtli 
people m his close environment can be considered a pathognomonic 
sign Nobvithstanding this charactensbc there is noted an excessne 
dependence on tlie mother or motlier subsbtute, a dependence which 
is not on the basis of emobonal immaturity alone as would be the cose 
with neurobc or immature children 

Bizarre behavior is observed early, and includes a variety of peculiar 
motor and hehavionsbc patterns Preceding the appearance of bizarre 
behavior, there is noted very early a tendency toward nonfunebona 
play Temper tantrums, while frequently reported, cannot be con 
sidered pathognomonic . 

The speech development is of significance, m tliat the I— not I 
tiucbon IS estabhshed considerably later than is the c.ise with 
normal child There is an exaggerated interest m word forms, detac a 
from the emotional and intellecbial content winch these fornis 
mall> cirry, and anomalies of \oice, pitch, rhythm and modulation 

are noted , 

Wlule tliere is no absolute relation between symptoms an 
lex els, there is a tendency for certain s>anptoms to be more proimne 
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at different ages, mth those of the preadolescent age range being 
most similar to adult pathology 

Finally, a differenbahon is established between schizophrenic ill- 
ness and behavior in the schizoid personality 


DISCUSSION 
Howard W Potter, M D * 

Clinicians whose experience has provided an opportumty to study 
children with schizophrenic reacfaons will be quite m agreement with 
Dr Despert’s descnpbon of the symptoms and course of this malig- 
nant emobonal illness as it appears m even young children 

Perhaps it will be helpful to the pediatncian if we explam, as a work- 
ing hypothesis, that, m childhood schizophrema, we are deahng with 
cluldren who, constitutionally, have an inherent special disabdity to 
deal with then inner emotional tensions (anxiety) which are set up 
by envnonmental stress and personal relationships Smce, m such 
instances, the child is bound to feel helpless, a psychological “blottmg 
out” of his environment serves to reduce his axmety, thus rehevmg 
him of his feelmgs of helplessness and, m addibon, he either regresses 
to earher infantile modes of adaptabon and behavior or remains fixed, 
in his emotional development, at these earher levels of adaptabon 
Perhaps if the child psychiatrist could work with these cases at the 
initial stages of their schizophrenic illness, a more favorable outcome 
could be secured 


REFERENCES 

1 Buider. L , Bradley, C , Bruch, H , Cottmgton, F , Despert, J L and Rapo- 

port, J Scluzophrenia ra Childhood, a Symposium Nerv Child, 1942. 

1 2, 3 

2 Bradley, C Schizophrema m Childhood New York, Macmillan Co. 1941 

pp VI, 132 , 

3 Dcspcrt, J L Schizophrenia in Cluldren Psychiat Quart, 12 38&-371, 1938 

4 Despert, J L A ComparaUve Study of Thinlang m Schizophrema Cluldren 

and Children of Preschool Age Am. J Psy'chiat , 87 189-213, 1940 

5 Despert, J L Tliinking and Motihty Disorder in a Schizophrenic Child. 

Psychiat Quart, 15 522-536, 1941 

J Schizophrema m Childhood Nerv 

I Lute, J Uber die Schizophrtme un Kindersalter Schweiz. Arch Neurol U 
Psychut, 30 335-372, 10 141-163, 1937 ixeurou u 

Schizophrenia m Cluldren Am J Psyebat !■> fPart 91 
1253 - 1269 , 1933 ^rart ai, 

• Professor of Chnical Ps-ychiatry. Long Island College of Medicme 



480 


EDWAHD H. nmEAnSON 


referred for regulation of this disease. There had been no comphca- 
tions and the (hsease had been satisfactorily controlled with 14 units 
of protamine zmc insulin and 40 umts of regular insiihn administered 
as a mixture once daily before breakfast 
The patient was adimtted for the second time on February 19, 1945. 
She had enjoyed good health and had not changed the amount of 
insulin until the summer of 1944, when she began to decrease the 
amount By December of 1944 she was not requinng any msuhn and 
yet continued to have sei'ere reactions She was referred to the clinic 
with the diagnosis of hypennsuhnism 
FoUoNvmg her second admission the patient had penods of hypo- 
glycemia (lowest blood sugar readmg was 38 mg per 100 cc ) and 
penods of hyperglycemia (highest blood sugar readmg was 258 mg ) 
On February 22, wtb her mother present, her belongings were 
searched and her msuhn was found. The bottles were marked and left 
The next day she had another reacfaon and after admimstermg glucose 
which resulted m the usual prompt recovery, I asked her when she 
had last taken msuhn She rephed, "In December ” I then opened her 
suitcase and her mother and I confirmed the fact that a large amount 
of msuhn had been Avithdra\vn smce the bottles were marked. Even 
when confronted ivith this evidence the patient steadfastly refused to 
acknowledge that she had mjected msuhn mto herself, unless she had 
done It imconsaously Even under narcosis she would not change her 
story However, she did stop her malmgermg and was dismissed iwth 
instruction to take a mixture of 12 xmits of protamme zmc msuhn and 
32 units of regular msulin once daily before breakfast 

COJOIENT 

The term ’hypennsulimsm" should be reserved for those patients 
whose bj’poglycemia is caused either by the mjecbon of too much 
msulm or by a tumor of the island cells of the pancreas Hypogly- 
cemia also may be caused by severe hepatic insufficiency, or m 
association noth Addison’s disease or with severe pitmtary insuffi- 
cieney Mild hjpoglycemia with changes m the sugar tolerance curves 
IS found in many nen’ous mdiwduals in whom it can be considered a 
part of the clmical picture rather, than a cause of their trouble. 

Three cases have been presented to illustrate that fajpennsulimsm 
may be produced as a result of mahngenng All three were cases of 
diabetes Tlic first patient conditioned my colleagues and me for the 
diagnosis of the nc-xt tsvo 
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feeding difficulties in early childhood 
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/T ^ ago, conbnues 

brought to the ner) ^ ^^Quent complaints for which children are 
apoefate Associated wth the complaint of lack of 

to ?ake solid fnn^ difficvdbes, such as refusal to chew, refusal 

cultT^ vomitmg UsuaUy the feeding diffi 

le^ Zrh L T f but IS associated vnth other prob- 
and bladder f-r^^ ^ abits, sleep disturbances, difficulties in bowel 

sive chvnec and with personahty disturbances such as e\ces 

there ^ ag^e^on, negabnsm, insecurity or anxiety When 

be discussed^ orgamc disease It is this group that will 


ETIOLOGY 

th fee^g problems are many One must make sure that 

refimec Valid, that the child lacks appetite and not tliat he 

refuses what the parent ivishes him to eat 

Ttio ? F if schedule is one of the most usual causes 
the "'bat IS good for the child and as to 

^i ^L be should take If he does not accept what is 
IS given he is apt to be considered a feeding prob 
e uic^ eat with pleasure food that he likes, among the faiorites 
emg r^ , butter, meat and fruit, but refuse vegetables and 
cereffis which the parent feels are good for him 

en parents complam of anorexia m children who are gainmg 
we or axe actually obese Sometimes the complaint is tliat the child 
IS never un^y, and never asks for food This is a normal condition, 
er e nrst birthday and until school age it is unusual for a child to 
be fiun^ or to show much mterest in his food 
\ ceding problems begin m the second year At this tune there 
IS eve oping in the child bis first attempts at independence Ht u 
no on y beginning to explore his environment but is making his first 
e orts to TOntroI it If the parent exerts too much nressure as to jiut 


y iLis envuonmenc out is maxing ne. 

e orts to TOntroI it If the parent exerts too much pressure as to jw 
what and how much should be eaten the child is apt to rebel, and 
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feeding difficulties in eably childhood 
feeding difficulty begins There should be some leeway in amount 

"'"oSSig ffie^ ffitt year of life the child tnples his weight, gaming 
about 15 pounds In the second year he mcreases his weight by only 
one fourth a gam of 5 or 6 pounds Parents and sometimes physicians 
do not appreciate that this means an actual lessenmg m the amount 
of food the child needs Instead of decreasmg the total amount of food 
after the first birthday, it is often mcreased. The child cannot eat it, 
the parents insist, and further antagonism toward food develops 
Stress on gam m weight and misunderstandmg of the meanmg of 
“normal” may cause the parent to be worried about anorexia when 
the child IS actually domg very well 

Unappetizing Food.— A less frequent cause of refusal to eat m 
young infants is the unpalatabdity of the food Because it is easier, 
some mothers contmue to give canned baby foods for an unusually long 
tune Others contmue this use because they actually beheve that these 
foods have quahties particularly benefiai to the chdd These foods 
are mushy, unseasoned and certainly not attractive m appearance 
Peas, beans and spmach all look alike and none appeal very much to 
the child wth a flaggmg appetite 

Delayed Training.— Delayed trammg is frequently the cause of 
feeding difficulties There is an optimal time at which the child may 
be taught each new act and a time at which he may be expected to 
assume responsibihty There is a regular sequence of emergmg poten- 
tialities and the abihty to perform one act helps m acquinng the 
ability for the next Thus, holdmg the bottle leads to holdmg the cup, 
the appearance of teeth and abihty to chew allow the child to masti- 
cate chopped food and to bite cookies and zwiebach, mampulatmg 
the spoon precedes the use of the fork If the child is not allowed to 
learn each act at the appropnate time he is not prepared to under- 
take the next one At the proper time it is fun to feed oneself and there 
IS a grabfymg sense of accomphshment but two years later if the 
abihty is not already estabhshed feeding oneself becomes a bormg 
dut>' and one to be avoided if possible 
Overprotecling Attitude of Parente.-These difficulties become 
exaggerated under certam eircumstances, especially where there is 
an overprotectmg attitude toward the child. This produces an imma- 
ture and infantile reaction m the child and is good ground for feedmg 
proble^ Among the most common reacbons are insistence upon 
bemg fed, refmal to chew, refusal of sohd food These are frequenUy 
accompanied by other immature reacbons such as refusal to take 
reponsibihty for dressmg and undressing, delay m becommg 
reliant, temper tantrums and demands for attenbon 
An ovcrprotwbng atbtude is most commonly shown toward a 
u anted child His parents fear he will not eat enough if he feeds 
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self, SO they feed hun too long His whims are catered to so that he 
will eat more Too much attenbon is paid to height and weight tables 
and rate of gam Vitamins, calories and balance of diet become too 
important and the child is watched too closely Little account is taken 
of his likes and dislikes and coaxmg and bnbmg are prachced to make 
him eat more Soon, sensmg that the feedmg situabon is a means of 
gaining attention from his parents, he insists upon purged foods and 
upon bemg fed When he feels that the attenbon is not adequate or 
not qmckly enough manifested, vomiting occurs and calls for im- 
mediate acbon from the parents 

The Rejected Child.— Overprotecfaon is commonly associated with 
overaffecbon toward the child but may occur in mstances of rejection 
by the parents Then the child is overprotected not because of love 
and anxiety but because of a sense of guilt m the parent arising from 
his lack of real afifecbon for the child He tries to compensate in ma- 
tenal ways The resultmg feedmg problems are similar to those ac- 
companymg affecbonate overprotecbon but with the added demand 
for greater attenbon from an imwanted child 

More common m the rejected child is the revenge mobve In this 
instance the child is aware of the parental attitude, resents it and 
seeks revenge He senses that his refusal to eat nviU upset the parent 
Overauthonty occurs frequently among rejectmg parents The child is 
forced to eat, and bemg afraid not to do so, he dawdles over Ins food 
or sometimes he eats it and vomits 

Summary of the Etiological Factors of Anorexa and Feeding 
Difficulties.— 1 The most common factor is the lack of understanding 
of physiological anorexia of the second year The child needs less food 

2 Rigid schedules, msistence on certam foods and upon certain 
quanbfaes of food lead to a refusal to eat these foods 

3 Unpalatabihty, monotony, lack of spices and gravies and nn- 
atbacbveness m seiv'ice certamly do not sbmulate the child’s appetite 

4 Poor trammg is a potent cause of a child’s refusal to feed him- 
self I 

5 Poor tinimg mcreases the child’s dependence on lus parents an 
insistence upon being fed 

6 Lack of understanding of the child's emerging self-dependence 

keeps the child infantile . 

7 Emobonal maladjustments between parent and child cause pro 
lems (a) o\ erprotechon with either overaffecbon or rejection, ( >) 
revenge as the result of rejecbon by the parents, (c) revolt agams 
overauthontv 

PREVEiNTION 

Far easier than beatment of already exisbng feedmg problems n 
preienbon In this field we know fairly well what to do and w la 
to avoid 
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The infant should be permitted to develop at Ins speed When 
he IS ready to learn he should be helped to learn Thus when he 
sit up aloL and hold his ovm bottle he should be tau^t to use the 
cup and, soon thereafter, the bottle should be discwdecL 
As soon as his appebte decreases toward the end of the &st yeai 
or early in the second the amount of food offered should be lessened 
Small helpmgs with an understandmg that there is more m the kitchen 
is a good way to get him to ask for more rather than to refuse what 
he has on his plate 

Attractive service, tempting foods, variety and good preparation 
are as valuable m stimulatmg the appetite of the small child as of the 
adult Eatmg should be made a pleasure not a duty 
At this age no smgle food is essential to the well-bemg of the baby 
This IS a hard lesson but an important one for the mother to learn 
There is always a substitute Also there are very few foods which are 
uot well digested, so the child’s diet may be mterestmg and mclude 
what he hkes Most children like meat and fniit, bread and butter 
and milk, a perfectly adequate diet They dishke cereal, cooked vege- 
tables and soups Often they will eat raw vegetables and refuse cooked 
ones, if there is any difference the raw ones are more beneficial to the 
child No single food should be insisted upon 
With his developmg mdependence the child must be allowed some 
choice of behavior and of food Too much authonty at this tune keeps 
him mfantile if he is submissive, or if he is aggressive results m 
screaming, poor behavior and temper tantrums, excellent ground for 
the development of feeding difficulties 

Most important of course is a satisfactory home envuonment full 
of affection, encouragement and appreciation of the child’s develop- 
ing self-dependence In such an environment where the child is secure 
in the love of his family and free to grow at his own speed no diffi- 
culties will occur 

TREATMENT 

Treatment is much more difficult than prevention Most important 
IS tlie adjustment of the home envuonment so that the feedmg prob- 
lem IS no longer tlie first concern When the parents can be persuaded 
not to woi^ over whether the child eats or not the most important 
point has been achieved j 

The parental attitude should be modiffed so the child feels he is 
loved and so tliat he need not strive hour after hour to assure himself 
ol uie attention of his parents 

He must be permitted to develop at his oivn speed He must be 
helped m acquiring new habits and must be allowed to assume as 
much self-dependence as is compatible with his age Holding his own 
cup and pouring from a pitcher ivill make eabng more mtefe^n^Tt 
IS not important it he spills his milk or drops some food from his fork 
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The child's skill will increase and presendy feeding hmiself will be 
come a habit Along with self-feedmg must go other manifestations of 
growmg up, such as dressmg and washmg oneself 
Small helpmgs and attractive service will stimulate the child's 
appetite At first very small quantities of food, which the child is 
known to like, should be given Gradually these can be increased and 
other foods added but it is best to keep the amount put on the child’s 
plate below the amount he eats wilhngly If he refuses some certain 
food there should be no comment— not even if he refuses an entire 
meal The child should never be told he can't have his dessert unless 


he eats his vegetables, puddmg or stewed fruit is just as important as 
meat and vegetables 

Of course bnbmg and threatenmg should be stopped Distracting 
the child with stones and games is no solution, for eventually nothing 
the parent conceives will be of sufficient mterest to distract the child 
It IS better to stimulate the child's appetite with temptmg and interest- 
mg food, then he will eat because eating is a pleasure 

To expect a small child to be hungry is a fallacy After the first year 
and vmtil near school age children are rarely hungry or ask for food 
It IS unwise also to ask the child what he wants He has httle appetite 
and he really does not want anything Also the parent is apt to tell 
the child “You asked for it, you must eat it’’ when he was forced to 


make a choice 

Authonty should not be exerted by the parent to make the cliild 
eat The parent must appreciate the fact that satisfacbon of his own 
ego is not the important pomt Because he says so is not sufficient 
cause for the child to eat And, more especially, because he says eat 
this” IS not adequate reason for the child to eat it Perhaps he would 


prefer a substitute 

At this age children are imitative, and eating with other children 
helps ehmmate feeding difficulbes Sometimes havmg the child eat 
with the faimly will help but unfortunately too often the child be- 
comes the center of the stage and feeding becomes too important in 
extreme cases it is necessary to have the mother out of tlie room during 
mealtime The feedmg situabon is so charged xvith emotional tension 
that the child cannot relax sufficiently to eat his meal 

There should be no discussion of food The fatlier should not e 
informed whether or not the child ate his dinner, nor should the ciu 
be asked if he hked what he had It is best to let eabng become a 
roubne Gradually it will become pleasurable and usually by o or 


years the child looks forward to mealhme . 

Let us emphasize once more that there is no single food esstu la 
to the child’s diet and further the amount for each child xaries ui > 
his size, metabolism and healtli If the child is well and cm 
adequately on a minimum amount of food, that is sufficient The a 
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child IS not known to be the healthiest child Most children will 
adequately if the parent will assume a reasonable attitude toward the 

problem is rarely the only one When it is associated 
wth other difficulties the parental situation should be mveshgated 
Is there overamaety and overprotecbon? Is the child bemg watched 
all the time? Are the parents overaffecUonate or do they reject toe 
child? Is there too much authority and do the parents ins^ that toe 
child eat what they want and the amount they want? Is there a nag- 
ging and overcntical attitude m the home? If any unfavorable situa- 
tion IS present it should be corrected Only m an environment of af- 
fectionate encouragement can the child develop his full potentialities 
and grow up unhampered by behavior difficulties 
Summary —1 Assurmg the parents that there is no need for anxiety 
will reheve the tension m the home 

2 Adjustment of parent-child relationship is of prime importance 
Only m an environment of affectionate encouragement can the child 
develop his full potentiahties 

3 Givmg the child adequate affection and attention will lessen his 
need to use the eatmg situation as a weapon to gam attention 

4 Less ngid schedules with considerabon of the child’s hkes and 
dislikes will help 

5 Attractive service and vaned and palatable food will stunulate 
the child’s appetite 

6 Small helpings are more pleasmg than large ones 

7 Bribing, threatenmg and distracting the child only mcrease in 
his nund the importance of eatmg and never help the situation 

8 Eatmg with other children or with the f amil y may ehmmate 
some of the attenhon given to the eatmg situation 

9 Proper trammg m the use of eatmg utensils and m self-feeding, 
self-dressmg and so forth gives the child a sense of security and helps 
him to grow up normally 

10 Some understanding of the child’s potenhahhes and of his need 
to develop in his own ivay will be of aid He must explore his environ- 
ment, attempt to control it, battle for his mdependence if he is to de- 
\ clop into a normal self-rehant school child 

■ ILLBSTIbVTIVE CASE 

E S , a bo> aged VI- >ears, was referred because of vomibng, refusal to chew 
and refusal to open his mouth at mealUroe 

He was the lounger of Uvo children. His sister, 9 years old, presented no 
dilheultics history u^as normal, birtli weight 7 pounds 3 ounces and weight 

tLl breast-fed for ten weeks, fed with a 

w^er had nmer takeii a bottle but at 8 or 9 months used a cup for 

water His niih wus still spoon-fed He used sentences, according to his mother at 
S monllis, walked alone at 13 months, was trained for bowels at 1 mnnilic ^ J ’r 
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The patient had been seen regularly by a pediatncian and was physieallx 
normal except for a somewhat recedmg lower jaw An orthodontist who exaiumi-d 
him suggested that this might account for his refusal to chew as he sometimes bit 
his lower hp A second orthodontist noted the marked protrusion of tlie maxillae 
but stated that the molar relationship was good and the child could chew without 
difficulty 

At 214 years the child was 3414 mches tall (withm normal hniits) and weighed 
25 pounds 4 ounces, only 2 pounds more than at 1 year All laboratory and x-raj 
exammabons had been normal 

His mother reported tliat she stramed all food and fed it to hmi wath a spoon 
If he liked it he opened his mou^h a very httle and allowed the food to be poured 
m, otherwise he clamped his jaws closed and a fight resulted durmg which lus 
mother sometimes forced the food between his badly occluded teetli Usually he 
spat it out at once If a tmy lump was present m any food he vonuted iniiiiedlatel) 
after swallowmg His mother had tned to distract hmi by reading to him, playing 
with toys and smgmg, she had tried bribing with peomes and even dollars, she 
threatened with depnvabon of privileges and spanlang, and occasionally had 
struck him Fmally, about one year before, his motlier had resorted to forcing 
She used every techmc to force him to eat what she felt was good for lum He 
was offered a well balanced, adequate diet 

The pabent had never been away from his mother She never went out at 
mght and his sister was not allowed to take him outside to play He had 
been with other children (possibly because of his sister getbng measles and Im 
bemg very dl after mjeebon of measles serum at the end of his first year) He did 
not dress or undress himself He did not put away his toys He was very ag^i- 
sive toward his sister and appropriated her toys as he wished He was demanding 
of lus parents, hit his fatlier when he tned to read lus newspapers, refused to 
allow him to talk on tlie telephone and mterrupted the conversabon so conbnu- 
ously that his parents now had vnsitors only after he was asleep 

In the office he submitted walhngly to a physical exaininabon He refused a 
lollypop He was obvnously bright and earned on a conversabon demonstrating a 
large vocabulary’ He demanded attenbon conbnually dunng the fifteen minuti-s 
foUovvmg the evaminabon when his mother was attempting to discuss bis prob- 
lems Finally he announced he would vomit if lus mother did not leave at oiict 
She decided to go home and return another bme without him 

TIus child IS an extreme example of an oveqyrotected, overindulged 
child He was a xvanted child— both children were wanted— but a boy 
would have been preferred when the sister was boni There had been 
a long wart of almost seven years before his birth He was unusu- 
ally bright and his parents adored him At the end of his first year 
had his only illness mduced by a measure for which tlie parents te 
responsible (mjeebon of measles serum) His recovery and tlieir fee - 
ing of guilt made hun doubly precious - . 

His parents became concerned when he refused chopped food a 
vised by his pediatrician He had several teeth but his parents thong i 
his malformed jaw might be tlie cause— die same reason gnen toi 
his never taking tlie bottle Tliey waited several months At about 
or 20 months when the pediatrician again urged chopped and so i 
foods his motlier became determined he should have them Tlicn a 
fight began 

The feeding difficulty here actually started when the parents sjwo 
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fed their infant mstead of teaching him to take the bottle He re- 
mained immature m this respect and continued his infantile reaction 
by refusmg sohd foods and refusmg to chew This was mtensified by 
his mother’s contmumg to feed hi m and not allowmg him to use the 
spoon himself He was dependent m other ways and had not developed 
self-rehance 

He was overprotected because he was a wanted child and because 
of the anxiety caused by his dlness foUowmg mjection of measles 
serum Dunng his second year he did not gam well and his mother 
used aU known methods to get him to eat This situation gave him a 
great deal of attention and he used it for his own ends Bemg success- 
ful m this mstance he msisted on prompt attention at all times and 
became aggressive and dommeermg 
The treatment is difBcult The parents have been reassured about 
his health and his malocclusion They have been told that bemg 
bright he makes use of every weapon to gam attention but that this 
high mtelligence can be turned mto acceptable and gratifymg pur- 
suits He can soon be taught to dress and undress, even to wash him- 
self, he can do simple errands, he can be encouraged m outdoor play 
with other children away from his parents With these satisfactions 
he Nvill need less parental attention And further, if the parents refuse 
to be concerned about his feeding difficulties the pleasure he derives 
from their aimety will soon disappear The first step is to let hmi feed 
himself food he is known to like — if he refuses he will eventually (per- 
haps after weeks not days) become hungry and start to eat His parents 
must give up the idea that this or that is good for hun and should be 
eaten At the same time he must be reassured of his parents’ love and 
be occupied with mterestmg activities It is a long course but good 
eating habits are sure to develop 



THE EFFECT OF TETE RIATERNAL DIET ON THE 
INTRA UTERINE FETUS 


J B Sheffery, M D “ AND L V Dill, M D t 

The rapidly growing bibliography on nutnbon and pregnancy^ ^ ^ 
attests to its increasing importance m the eyes of the obstetncian 
Until a few years ago it was generally beheved that most women in 
the average mcome group met the requirements for pregnancy and 
lactation when their usual diet was supplemented by 1 quart of millv 
dady, but recent work on large numbers of pabents on supposedly 
normal diets has revealed madequacies 3. i b q-jjg accompanying table 

The Basic Minimal Daily Dietahy Intake foh the Woman in PnEc-sAscn 

Amount Required 

Dietary Element Dally 


Protem 

85 gm 

Calories 

2,500 calories 

Calcium 

1 5 gm 

Iron 

15 mg 

Vitaimn A 

6,000 I U 

Vitanun Bi 

600 lU 

Vitarmn C 

100 mg 

Vitamm D 

400-800 I U 

Riboflavin 

2 5 mg 


“ Compiled by the Committee on Food and Nutrition, National Ri-search 
Council, Federal Security Agency, Washmgton, 1941, G P O 

lists the basic mmimum requirements as set forth by the National 
Research Council “ Smce the standards themselves are arbitrary, being 
made up from chermcal tests on blood or excretory products wnici 
may or may not reflect the optimum level m the hvmg organism, an 
smce there are differences m metabolic rate and abihty to absorb an 
store the vanous elements it must be emphasized that these are aver 
age figures and that changes are necessary to accommodate the m 
vidual needs , . 

We have reviewed the hterature m an effort to clarify 
the status of tlie dietary factors which have been proved to 

The opimons expressed herein are tJiose of the authors and do not ncctssan y 
reflect lliose of the Navy Department ,, 

* Chniccal Instructor in Obstetrics and Gynecology. Georgetosvn On 
School of Medicine, Washmgton, DC rr i I Suir' 

t Lieutenant Commander, Medical Corps, United States Navy, Urn c 
Naval Dispensary, Washington, D C 
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fetal growth, so that we may stress these factors to our patients rather 
than factors which are stall in a questionable status , 

Factors of the Maternal Diet Proved to Affect the VeU-bemg of 
the Intra-ulerme Fetus.-From the work of Stuart, Macy« o* 

Sere seems to he httle doubt that the weight length vitahty and 
rate of ossification can be favorably influenced by amount of 
protem m the maternal diet They find that mtake of 85 gm o pro- 
tem (of which a large portion should be of animal denvataon; is 

^Vitamm K, given to the mother m labor Or m the last weeks of 
pregnancy, has been defimtely shown to reduce the physiologica 
hypoprothrombmemia of the newborn ® Although the abihty of this 
principle to prevent all types of fetal hemorrhagic diatheses has been 
grossly exaggerated, there is no doubt that those forms of hemorrhage 
due to or emphasized by hypoprothrombmemia are made less severe 
The calcium-phosphorous-vitamm D relationship of the mother 
and infant has been recognized for many years, and while the burden 
of the decalcificataon is placed on the bones of the mother m mstances 
of deficient mtake of these substances, mtra-utenne rickets is not 
unknown 

Vitamin B deficiency as evidenced by maternal benben has been 
shoNvn to produce an mcreased mcidence of stillbirths and some of 
these fetuses were shown to have microscopic lesions compatible with 
the adult form of the disease 

There can be httle doubt that vitamm E has a beneficial effect on 
a defimte group of pabents who are expenencmg a threatened abor- 
tion The chnical senes, however, have been so poorly controlled and 
so heavily reinforced with other adjuvants such as bed rest, thyroid, 
progesterone and sedation that the exact value is obscure 

Maternal Dietary Factors Suspected of Affecting the Well-being 
of tile Intra-ulerme Fetus.— The production of congemtal eye defects 
in the experimental animal on diets deficient m vitamm A has been 
confirmed,*^ but there are no data at this tame to show the importance 
of tins factor m producmg similar lesions m the human 

It has been repeatedly demonstrated that iron plays a defimte part 
in preventing and curing iron deficiency anemia m the maternal 
organism Fetuses from these uon-deficient mothers are found to de- 
\elop anemia within the first year of life although they are almost 
umtormly bom with normal hemoglobin levels 

VlUiou^ vitamin C has been shoivn to be deficient m one type of 
capillary blee^ng m the adult, there is no evidence that this element 
Hill protect the human feto against any of the hemorrhagic condi- 
tions which afflict the newborn The mterestang fact has been brought 
out in the experimental ammal that the mother xvith mtra-uteme 



DIABETES AND PUBLIC HEALTH 

Hugh L G Wh^kerson, M D ® 

Recent jnvestigatioBs as to the prevalauce of diabetes indicate the 
need of an active pubhc health program with the triple aims of edu- 
cation, prevention, and early diagnosis While the mortahty from 
many other diseases, particularly those of infectious ongin, has fallen 
within the last twenty years, diabetes has advanced to eighth place 
as a cause of death Diabetes may be properly regarded as a pubhc 
health problem affectmg the welfare of the people 
The findmgs of the National Health Survey, based upon a ques- 
honnaire canvass made m 1935-1936 to determme the number of 
known cases of certam diseases, showed that approximately 3 67 mdi- 
viduals per thousand population were diabetic More recently, mves- 
bgations made by means of urme tests for sugar, mdicated a much 
hi^er prevaleuce of diabetes than that suggested by the Nabonal 
Health Survey Smce case findmg efforts uncover many latent cases 
and early diagnosis has been found to be important m the treatment 
of diabetes, the U S Pubhc Health Servicd is now cooperatmg with 
medical and health authonties m developmg a demonstration program 
which mcludes the findmg of diabetes early, when it appears to be 
most amenable to aggressive scientific therapy 
A study to determme the number of known and unknown cases of 
diabetes is bemg made among a group of blmd persons m Massachu- 
setts In view of the known high mcidence of eye complicabons among 
diabetic patients, it seems logical by converse reasomng to expect a 
high mcidence of diabetes among the bhnd The Massachusetts Di- 
vision of the Bhnd cooperatmg with the U S Pubhc Health Service 
mvited 1,968 blmd people to have tests for the presence of the disease 
Of this group. 883 have had postprandial urme and blood analyses for 
sugar The positive findmgs are significantly high, 5 4 per cent bemg 
known diabetics, and an additional 3 per cent bemg diagnosed as a 
result of laboratory investigation The newly discovered cases have 
been referred to physicians for confirmation of diagnosis and for treat- 
ment This high mcidence of diabetes among bhnd persons seems to 
warrant further mvestigabon as to the relationship betiveen the dia- 
betic state and the ocular condibon m this group 

* Surgeon, \3niled Stales Public Health Service 
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young IS protected from the chmcal picture of scurvy until deliver)' 
while the fetuses may be bom with obvious lesions 
Maternal Dietary Factors Not Proved to Affect the Well being 
of the Intra-uterme Fetus.— There is no recognized standard level 
for fat and carbohydrate mtake durmg pregnancy ' 

The requirements for copper, cobalt and magnesium are recognized 
but deficiencies are unlikely ® 

The Toutme use of thyroid m physiological dosage has httle to 
recommend it so far as the fetus is concerned Thyroid feedmg in large 
dosages to pregnant animals has been shown to produce fetuses which 
are thyroid deficient 

Despite general opimon, there is no evidence to show that the 
baby is altered m weight, length or vitahty by excess calonc intake so 
long as the diet is kept above actual starvation levels ^ 


SUMflURY AND CONCLUSIONS 

For the rational mstruction of patients with regard to nutntion 
during the antenatal course, we beheve that these fundamental pnn- 
ciples should be followed 

1 The protein mtake should be mamtamed at the level of about 
85 gm per day Individuahzation should not be sacnficed as to the 
patients choice of food, and due consideration must be given to differ- 
ences m weight of the pabent, degree of acbvity, and mechcal indica- 
tions for special diets 

2 As weight gam should rarely exceed 20 pounds, fats and carbohy- 
drates must of necessity be kept low to prevent obesity 

3 In pabents who tend to become hydremic, an effort should be 
made to hmit sodium ion intake rather than water 

4 Chronic consbpabon as a frequent condibon during pregnanev 

should not be treated with mmeral oil unless absolutely necessary be- 
cause of probable interference xvith absorpbon of od soluble dietarx 
essenbals , 

5 Iron and calcium at all tunes and vitamm D m the xvinter 
should be given dady in the least expensive form m adequate dosage 

6 Vitamm K can be utdized roubnely durmg labor to reduce a- 
occurrence of the physiological hypoprothrombinemia of the newbor 

7 Vitamms C and E may be used where supplements are felt m i 

cated but should m general be adequately cared for in the diet pre 
scribed , , 

S None of tliese factors should be left to the imagmabon or 
pabent or to chance, they should be explicitly defined and speci ca 
ordered in mstruebon sheets 
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THE Rh FACTOR. ITS MODE OF ACTION AND CLINICAL 

RESULTS 


Lester J Unger, M D 

The most recent and unportant advance m connection with blood 
transfusion is the discovery of the Rh factor m the blood It is of 
importance because it concerns not only the obstetncian, pediatncian, 
transfusiomst, hematologist and geneticist but also every physician 
whose pabents may receive blood transfusions Unfortunately, this 
subject was presented to the medical profession as distinct and 
separate from anythmg previously known It came upon the profes- 
sion with suddenness and considerable lay pubhcity so that at first 
confusion resulted Although this discovery was important and new 
it simply heralded the birth of a new member of an aheady well 
known farmly If we approach the subject from that pomt of view and 
recognize the prmciples involved, the entire matter becomes simple 
and understandable 


TRANSFUSION REACTIONS 

Let us start therefore, witli the known and proceed to the unknown 
Everyone undoubtedly is famihar wth the four blood groups, namely, 
AB, A, B and O These four groups are detemuned by two agglubno 
gens or factors, the A and the B agglubnogens The presence or 
absence of these factors determme the blood group For example, n 
both are present the blood belongs to Group AB whereas if both are 
absent the blood belongs to Group O, and so on In addibon to agglu- 
tinogens m the cells, the sera of these mdividuals contam agglutmms 
Each agglutmogen is specific and is able to react with a corresponding 
aggluhnogen thereby clumpmg the cells For example. Group A blood 
contains anb-B agglubnins which agglubnate Group B cells, and thu 
serum of Group O individuals contams agglubmns which react xvitii 
both Group A and Group B There are certam basic pnnciples sur- 
roundmg isohemagglubnabon The cells must contain the factor or 
agglubnogen The serum or plasma which causes the agglutination 
must contam agglutmms which are specific for certam agglubnogens 
The agglubnms must be present m sufiBciendy high concentrabon or 
bter and there must be a definite proporbonal relabonship betxvecn 
agglubnms and agglubnogens These are the prmciples underlvmg 
post-transfusion hemolybc reachons Such reactions are axoida <- 

From the Blood Transfusion and Plasma Division of tlie Nesv York Post Ctadu 
ate Medical School and Hospital, Xcw York Cit> 
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When this was understood it was necessary that it be caUed to the at- 
tention of the general medical profession It is of chmcal importance 
to recognize that when blood of an mcompatible group ^ given a 
patient, ^glutmation might talce place Under such circumstances, the 
transfusion would be followed by defimte sympto^ such as pain m 
the back and pam radiatmg down the legs If sufficient mcomp^ble 
blood IS transfused, the pulse becomes rapid, thready and we^ There 
IS dyspnea, cyanosis, perhaps pulmonary edema and even deato in 
certain instances, provided the patient survives the immediate effects, 
hemoglobmuna and anuna may develop 

As time went on, other agglutmogens or factors or characteristics 
of the red blood cells were discovered, namely, the M, N and P agglu- 
tmogens The existence of these, however, was not called to the atten- 
bon of the general medical profession because they were of httle or 
no chmcal significance This is so because although the factors exist m 
the cells the correspondmg agglubn m s have been detected m the 
pabent’s serum only m an extremely few instances Therefore, the 
condibons necessary for agglubnabon of the M, N and P factors 
almost never occur ^ - These factors are inherited accordmg to the 
Mendehan law, and knowledge m regard to them has important apph- 
cations in cases of disputed parentage and is therefore important m 
forensic medicme 

Role of the Rh Factor.— More recently, sbll another agglufanogen 
was discovered, namely the Rh factor ® Inasmuch as no anb-Rh agglu- 
tinins were found m the pabent’s serum it was thought that this factoi 
would be relegated to the same category as the M, the N, and the P 
Conditions necessary for hemagglubnabon did not exist and at first 
It was beheved that this factor had no chmcal apphcabon Subse- 
(luently, studies on the bloods of pahents who had developed hemolybc 
reacbons following transfusion brought to hght new iffiormabon"* “ 
Although the blood of both donors and pabents were of the same 
A-B-0 Group, they differed from each other m that the donors were 
Rh-posibve whereas the pahents were Rh-negabve Furthermore, the 
patients’ serum contained anb-Rh agglutmins It was concluded that, 
IS a result of repeated transfusions, pabents may become sensitized 
and develop anti-Rh agglubnms, and condibons necessary for agglu- 
tinabon develop Under such circumstances further transfusions of 
Rh-posibve blood result m hemagglubnabon and chmcal results are 
the same as m cases of an A-B-O mcompahbihty “ The only pomt of 
chffercnce is ffiat when the Rh factor is mvolved, agglubnim Ixe pro- 
duced b> active immunizahon whereas, when the A or B factor ^ at 
""SSlubrnns are preformed. Expenence indicates that approxi- 

r T “i tiventy-five Rh-negabve mdividuals possesses 

t ie cnmtituhonal abihty to respond to e.\posure to Rh-posibve cells 
( gg ubnogens) by producing anb-Rh agglubnms There^is. however. 
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at present no method for detectmg this m advance Consequently, it is 
recommended for the sake of safety that only Rh-positive blood be 
given to Rh-positive patients and Rh-negative blood to Rh-negahve 
patients 

RH FACTOR AND PREGNANCY 


Subsequently, Levme and his co-workers^ described a second set of 
circumstances under which anti-Rh agglutmms can develop, namely 
durmg pregnancy In one out of approximately twenty-five preg- 
nanaes, if the mother is Rh-negabve and the father is Rh-positive 
and the fetus mhents this factor from its father, sensitization of the 
mother results The factor passes from the fetal circulation through 
the placenta mto the maternal circulation and stimulates the motlicr 
to produce Rh antibodies Thus the mechanism is the same as when 
transfusions are.given If then, these newly developed antibodies pass 
through the placenta mto the fetal circulation, vanous results may 
follow 

Before considering these results, however, it is necessary to under- 


stand that m exceptional caSes there are diflFerent kinds of Rh-positi\’e 
factors each of which produces a different kind of antibody (anh-lUi 
sera) As a result, mstead of two types (Rh-negahve and Rh-positive) 
there are eight Rh types Understanding and remembenng these be 
comes simple if the ^art of reacbons is built up in two stages First, 
consider the factors which react only with two such anh-Rb sen 
(anti-rh' and anh-rh") Four possible combmed reactions are deter- 
mined (Table 1, b) These Uvo sera yield a chart with reactions identi- 
cal with the reachons obtamed with the anh-A and anh-B sera (Table 
1, a) When, however, the reachons of a thud anh-Rh serum, nameli 
the anh-Rho, is taken mto considerahon, the four combmahons be- 
come eight because either the four do not react to anh-Rho serum 
(Table 1, c) or they do (Table l,d) These eight possible combmatious 
or Rli types'* “ are named after the sera which cause the aggluhnatioii 
Besides Rh agglutmogens, two Hr vanehes. Hr' and Hr" exist, 
respechvely can stimulate the development of anh-Hr' and aiiti-r 
agglutmms The effects of these are idenhcal with those of 
aggluhnms SerologicaUy, however, tliey bear a relationship to the i 
genotype of the mdividual For example, heterozygous mdividua o 
tyqie Rhi and rh' are Hr'-posihve while homozygous Bhi and rh m 
viduals are Hr-negahve The recognihon and understandmg or 
Rh and Hr types is important Individuals have cells which con ai i 
factors which react positively to one or more antisera yet the san 
individual may lack other factors and react negatively to otlitr sc . 
(Table 1, c, d) For example, an Rh, mdividual is Rh-positi\e m 
he reacts to the anh-Rho serum, yet is negative when tested wiUi mi ^ 
rh" serum Such an Rh-positive indi\ idual when exposed to t m 
factor either by' transfusion or pregnancy may' develop .mfi-rh 
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tuuns For clinical results to develop it is not necessary that the patient 
be negative to all the antisera 


TABLE 1 


(o) Four Possible Reactions with 
AuU-A and Anti-B Seta 
Name o! AnU-sera 

Cell Group A B 

O ° ° 

A + C 

B O d 


Nomenclatube of Rh Types 

cuons wth (h) The Same Four Posable ReacUons 

3 Seta as m (a) Escept with Anti rh 

“ f and Anti-rh" Antisera 

AnU-sera 

A B rh' rh" 

0 0 O o 

+ 0 -1-0 
0-1- O -1- 

-i- -1- -P d" 


AB 

+ 4- 

-p 

(c) The Same Four Possible Reacbons 

(d) The Same 
as m (h) ' 

as in (h) But All Are Negative 
to Anti-Rho 

Name of 

Antisera 

Name of 

Cell Type 

Rho rh' rh" 

CeU Type 

ih 

O 0 0 

Rho 

rh' 

0 -p 0 

Rh, 

rh" 

0 0 -p 

Rh, 

rh* rh" 

0 -p -p 

Rh, Rh, 


to Rho 


Antisera 
Rho rh' rh" 

d- O O 

d- d- o 

-p O -p 

d- d- d- 


Wntten m small letters, ‘rh” denotes Rho negaUve When a capital letter is 
used It means that the Rho factor or anU-Rho agglubnln is present 

The reacbons with sera Indicated in Charts a and b are identical Anti-rh' 
md anU-rh" are merely subsUtuted for anb-A and anb-B 

Charts c and d merely repeat the four reacbons shown m b but mclude the 
reacbons to anti-Rho In Chart c the reacbon is negahve to anb-Rho serum m all 
cases whereas in Chart d rt is posiUve m all cases The Rh cell types in Charts 
c and d are named after the sera that cause aggluhnahon of the cells 


When serum of a patient sensitized by the Rh factor followmg trans- 
fusion or pregnancy and in whom agglutmms have developed is mixed 
111 the test tube with a 2 per cent saline suspension of Rh-positive 
cells, clumping or agglutination results However, approximately half 
of .ill Rli-uegahve mdividuals exposed to the Rho factor fail to develop 
demonstrable agglutmms yet when transfusion is given hemolytic 
rcachon occurs and in cases of pregnancy the infant shows all the dire 
TLsults th.it follow exposure to anh-Rh agglutmms This puzzle too, 
was soon soKed" by the discovery of so-called bloclong antibodies 
Whereas agglutinins are bivalent and can hnk cells together (aggluti- 
uiUon), blockmg antibodies (blockers) are monovalent and simply 
coat the cells and ultimately hemolyze them but produce no visible 
clumping m the presence of watery solution (normal saline) (Fig 
OS) Even if senun knoivn to contain anti-Rh agglutmms is added to 
exits e-oated^with blocking antibodies, no agglutination results (hence 
tile- ii.une- blockers’*) If however, the watery solution is removed 
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nd replaced with normal plasma or serum, another body, called ; 
protem, is mtroduced This can make the coated cells stick togethe 
m clumps This phenomenon is called conglutination These facts cai 
be expressed as a formula, as follows 


^-poslbve cells + Anb-Rh agglutimns = AgglutinaUon 
^-positive cells 4- Blocking antibodies = No agglutination 
Kh-^sitive cells + Blocking anbbodies + Anb-Rh aggluhnins = 
No agglufanabon 

ni. . *« 


• «,,i:,T-j3iocKing anbbodies + Anb-Rh aggluhnins = 

No agglufanabon 

Rb posihve cells -f- Blocking anbbodies + X protein Conglubnation 



Agglutination Blocking 


Fig 98 Diagraniinabc representahon of Rh agglutinabon and blocking it ii-tiuio- 
(From Wiener, A S Am J Cbn. Path , IS 106, 19-15 ) 

That certam mothers respond to exposure to the Rlto factor by jiro 
ducmg either monovalent or bivalent anbbodies or both is now tlior- 
oughly established That they respond similarly with the productmit 
of rh and rh" blockers is possible However, these two varieties op lo 
tlie present have not definitely been found 
These are the serological facts that help us to understand tlie c(i 
ology of post-transfusion hemolybc reacbons as well as that of er)di' 
roblastosis fetalis The offending anbbodies may be either the hh 
variety (anb-Rho, anb-rh', anb-rh". anb-Hr', anb-H/', Rho blockers) 
A or B V anety In any case they act by clumping or hemol}''Aing er>'th' 
rocytes which contain the correspondmg factor WTien one keeps u* 
mind the different ways in w'hich bivalent (agglubiuus) and univalent 
(blockers) act m vitro, one would expect some difference in the result 
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as evidenced by the clinical picture m the infant All of this os of 
portance because it becomes possible to predict, at least to » 
extent, by means of serologic studies during preg/wncy the condition 
that we will have to face In addition, if the child is bom ahve, 
appropnate treatment can be given and an mtelhgent prognosis made 


CONGENITAL ERYTHROBLASTOSIS 


Accordmg to Wiener’s theory,^^ congenital erythroblastosis 
assume one of three forms Each form of the disease is predommantly 
caused by a different type of antibody These three varieties will be 
described 

1 Icterus Gravis Neonatorum.— This is a condition due to mtra- 
vascular clumpmg of the infant’s red cells Such clumpmg is most 
often caused by blcalent anti-Uh a^lutinins present m the serum of 
the mother Usually she is Rh-negative It may occur, although rarely, 
in an Rh-positive mother who has developed agglutmms produced by 
exposure to the Rh or Hr factor present m the infant’s blood but lack- 
ing m hers Dunng pregnancy such agglutmms can be detected m the 
maternal serum and the condition predicted At birth the child may 
appear perfecdy normal but jaundice develops xvithm a few hours or 
days Bivalent bodies are large molecularly and get through the pla- 
centa dunng pregnancy xvith difficulty, if at aU It is mamly during 
labor tliat the maternal blood is milked mto the fetal circulation For 


all practical purposes at the tune of dehvery, the child has received 
a transfusion of incompatible blood The agglutmms dump the infant’s 
cells with the formation of thrombi Such thrombi lodged m the hver 
produce tissue damage and are a factor m the production of severe 
jaundice Kemicterus may also result if thrombi are formed m the 
brain and the damaged ganglia secondarily become discolored If 
such mfants survive, they may show the results of cerebral damage 
Cases of this type may also result from anb-A or anb-B agglubnins 
altbougli such agglubmns are more often associated with icterus 


prccox While icterus gravis is predommantly a disease due to bivalent 
agglubmns, less frequently univalent anbhodies m the mother’s serum 
may be the ebological factor Such cases are due to in vivo conglubna- 
bon with results identical with agglubnabon Table 2 illusbates these 
facts It shows tliat of bventy-five cases of icterus gravis, bivalent 
diibbodies were present m tlie maternal serum m sixteen, ’umvalent 
bodies were found m eiglit, and m one case both were found 
If the condition is due to bivalent anbhodies, exsangumabon and 
replacement of the mfants blood with Rh-negabve is the beabnent 
of choice The techmc is relabvely simple Insert the needle for 
the transfusion into tlie saphenous vem at the ankle and expose the 
radial artery at Uic Nvnst After 50 cc of blood has been bmisfuse^ 
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inject 0 2 cc of hepann intravenously, then nick the radial arterj aad 
allow blood to escape into a measuring glass The transfusion and the 
phlebotomy should be so managed that the transfusion is about 50 cc 
ahead of the phlebotomy When 100 cc of blood have been with- 
drawn, a second mjection of 0 2 cc of heparm is administered and 
the transfusion contmued until approximately 450 cc have been with- 
drawn and 500 cc given At this stage, both processes are discon- 
tmued The mck m the artery need not be repaued, as the bleeding 
can be controlled by a pressure bandage 


TABLE 2 


CORIlKLATIOr* BETW'EES THE QoAUm OP THE Rh ANTIBODIES IN THE MaTEHSU. 

Sebum and the Clintcal Manifestations ns the Erytubobl-istotic 
Infant or Fetus* 


Nature of the 
maternal antibody 

Type of Clinical Alanifestation m Infant or Fetus 

Stiltbirths, 

No of Cases 

Hemolytic Anemia, 
No of Cases 

Icterus Gravis, 
of Casci 

Bisaient (agglutinin) 

2 

7 

16 

Umvalent (blocker or 
glutimn) 

25 

24 

8 

Bn olent and umvalent 
(mixed) 

4 

1 

10 

1 

1 


• Bj A S Wiener ^ 


Obviously it IS impossible to replace all of the child’s blood since, ^ 
the bleedmg process is contmued, more and more of the transtus 
blood IS lost When an amount approximately equal to twice 
fant s blood volume has been given, approximately 90 per cent ot 
infant’s blood has been replaced To continue beyond this point see 
profitless . 

2 Congenital Hemoljlic Disease.— This is a disease most o 
due to the acbon of univalent or blocking antibodies on tlie ce 
the fetus durmg gestation According to Wiener’s theorj' tliese an 
bodies are smaller molecularly than the bivalent (agglutnnns) 
and can tlierefore more easilv traverse the placenta and gain _ 
to the fetal circulation during gestation By identifying 
maternal circulation the result can m most cases be predicted 
gained access to the fetal circulation, they attach ^ of 

coat tlie er>'throcytes which ultimately disintegrate If tlie i 
these bodies in the mother’s serum is sufficiently high an ^ 

\elops and finally^ an hydropic stillbirth If the Utcr of tlicse 
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low the result is less severe and the child is bom ^ve but 
Such children can be saved by proper transfusion therapy, and th 

^ Table 2 shows that congenital hemolytic anemia is predommantly 
due to univalent antibodies Of forty-one such cases m twenty-four 
umvalent antibodies alone were found and m an additional ten they 
occurred together with bivalent antibodies In seven of the forty-one 
only bivalent antibodies were demonstrable In addition, in twenty- 
nme out of thirty-one cases of stillbirth, univalent antibodies were 
demonstrated in the maternal serum However, cases m which the 
etiological factor was either bivalent anti-Rh, anti-Hr or A-B, agglu- 
tinins have also been observed, although rarely If this condition is 
shown to be due to Rho blockmg antibodies and if at the same time 
tliere is a low grade anemia, blood transfusions of Rh-negative blood 
are to be recommended for the infant These infants should also be 
well hydrated to prevent mtravascular conglutination 

3 Icterus Precox.— Most of the icterus precox cases are due to 
A-B-O mcompatibihties^®- ^ between the mother and the fetus 
altliough occasionally others may be due to the Rh or the Hr factors 
If the motlier’s blood belongs to Group 0, it has natural anti-A or 
anb-B agglutinins m it The child, however, is normally protected 
agamst dus If as a result of this A-B-0 mcompatibihty the mother 
develops a considerable mcrease m the titer of the antibody to which 
the infant’s cells react, icterus precox can develop A mild jaundice 
appears dunng the first few days of the infant’s life There is a mild 
degree of anemia from which the child xviU recover perhaps without 
treatment These cases probably fall into the group of “physiologic 
icterus " On the other hand, the symptoms of erythroblastosis may be 
so severe that tlie child dies Where the condition is of such seventy 
that recovery is doubtful, mtravenous admuustrabon of Witebsky’s 
soluble A and B substances has been suggested.*^ Transfusion of 
Group O blood with the plasma removed should be given if the mdi- 
cation of anemia exists 

Practical Prohlems.-In order to anticipate the outcome of a preg- 
nancy the blood of the prospective mother should be exammed, as 
soon as the diagnosis of pregnancy has been estabhshed The correct 
procedure is to do a complete Rh typing not only on her blood cells 
but also on those of her Jntsband to be certain that the latter’s does not 
contain any of the factors lacking in die blood of the mother The very 
ninnmuni procedure, however, should be to detemune whether or not 
the modier IS Rlio negative If she is Rho negative, the blood of the 
father should be examined for this factor lu addition, the mother’s 
^crum must aliLays be examined for anti-Rh aggluti^ims and Eh 
McKking ^itibodies Tins should be repeated moSy up to 
enth monU,, bi-monthly up to the eighdi month and weekly there£ 
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A program has been inaugurated m Orford, Massachusetts, with the 
aim of ginng tests for diabetes to the 5000 residents of the tmra At 
the present bme, appro’amately 3300 people have received post- 
prandial tests of unne and blood This study will furnish more re- 
hable data than is now available regarding the prevalence of diabetes 
m a general population group 

A comprehensii'e preventive and control program is scheduled to 
begm m the next feiv months m Jacksonville, Flonda In a northern 
city, negobabons are underway for the establishment of a similar 
program. Tests for diabetes will be given not only to unselected 
groups represenbng a cross secbon of the populabon of the com- 
munity, but also to groups beheved most likelj’- to have diabetes on 
the basis of chmcal and stabsbcal data, sudi as Jernsh and Insh 
females over 45 years of age^who have a history of diabetes m the 
family and are mchned to be obese Tliese programs, in addifaon to 
case findmg, wU emphasize disseminabon of informabon to the public 
regarding the importance of prevenbng the disease, parbcularly 
among those suscepbble by heredity and obesity Personnel speciall}’ 
tramed in diabetes mU become a part of tlie staff of the local liealtli 
department in each of these abes m order to assist in developing tlic 
programs 

All plans are formulated in cooperabon with an advisory committee 
of the local medical society Each newly discovered diahebc is re- 
ferred to his family physiaan for further study and treatment "Wdicn 
requested by the medical pracbboner, assistance in the educabon of 
his diahebc pabents wall be offered through the media of individual 
and class instrucbon m such subjects as vanabons and adjustments 
m diet, importance of hygiene, avoidance of compbeabons and neces- 
sity of regular nsits to the attending physician Tills educabon ^\ould 
be given in cbnical centers, hospitals, or special faalihes prowded h}’ 
health departments 

Chmcal researcli in diabetes is being encouraged as another part 
of the o\er-all program A Metabolism and Endocnnologj Study 
Secbon has rccentl} been organized as a part of tlic Rescarcli Grants 
Dnasion of die Nahonal Insbtutc of Health for die purpose of sbmu- 
lafang research in this field The Diabetes Demonstrabon Secbon also 
plans to mvesbgate and possibly develop speedier and simpler methods 
of blood and unne analyses for sugar, smee it is important that Uicsc 
tests be done at regular mters'als in die care of die dnbefic, and 
should be casfls accessible to the attending physiaan 
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m order to be m a position to anticipate the result of the pregnancv 
and to be prepared to give the appropnate therapy 
Simply to determine that the mother is Rh-negative and that the 
father is Rh-positive is msufBcient The fact that she has developed 
antibodies must be estabhshed Even though the mother is Rh-nega- 
tive and the father is Bh-posiUve the constitutional abdity to become 
sensitized exists approximately m only one out of hventy-five women. 
With few exceptions the first pregnancy is normal The possibihty of 
sensitization durmg the first pregnancy mcreases if the woman has 
been exposed to Rh-positive blood either by subcutaneous injection 
or transfusion Once she has become sensitized, there is now no known 
method for desensitizahon and the condition becomes worse mth 
each succeedmg pregnancy In spite of the sensitization, however, if 
the father is heterozygous, only 50 per cent of the pregnancies mil he 
affected 


There is no known method to prevent Rh sensifazation when the 
conditions necessary its development exist However, a course of 
vaccme therapy may be undertaken as suggested by Wiener — It is 
recognized that the efficacy of this treatment has not as yet been 
completely evaluated but smce it is perfecdy harmless, one is justifiw 
m resorting to it It consists m giving biweekly mjecbons of diluted 
typhoid vaccme m mcreasmg doses for a period of sl\ weeks, followed 
by a similar SL\-week course, substituting pertussis vaccine, and tlien 
returmng to a course of typhoid vaccme This treatment is based on 
the theory of competition of antigens If an mdividual is eSposed to 
two antigens simultaneously, it is hoped that die response wU be 
the bacterial antigen rather than the weaker Rh antigen If the mo er 
is a pnmipara, vaccme therapy is not mdicated smce the first bom 
IS almost never affected In addition, if the mother’s serum shows the 
presence of Rh antibodies, vaccine therapy is useless unless one a 
mmisters it on the theory that an attempt should be made to prei en 


any mcrease in the titer beyond that already present ^ 

If there is evidence of die appearance of, or mcrease in, the titer ^ 
Rh antibodies, cesarean section has been recommended as , 
a viable child can be obtained The purpose would be to remove 
child, as soon as it is safe, from the influence of the antibodies ^ 
present it seems too early to take a defimte position m this 
based on the serologic examination of the mother’s blood Tliis is ^ 
for various reasons If the father is heterozygous the 
Rh-negative and then will not be affected by fii antibodies 
may be hydropic and die, in spite of the cesarean section In ei c 
these two mstances, die mother will have been subjected to an 
necessary operation Infants have been observed who, m ° sub- 
cesarean operation, subsequenUy became jaundiced This has 
jected the mother to the risk associated with a cesarean, an 
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uifant to tbe dangers associated with prematunty yet the h^ 

developed the signs and symptoms of erythroblastosis UnW forth 
mformabon is obtamed on this sub)ect it seems wiser to avoid ces^ean 
whenever it is not defimtely mdicated for other reasons and to rely on 
exsangumation and exchange transfusion m an effort to save the hie 

of the infant , , 

Obviously the recogmtion of the Bh factor has created severm 
practical problems A rapid, simple method for determinmg the Bh 
factor and for providmg an abundant supply of diagnostic sera 
was needed This has been solved.^- It also became necessary to 
mamtam an adequate supply of Bh-posibve as well as Bh-negabve 
bloods This, too, has been solved by the Medical Society of the 
County of New York through the establishment of the Blood and 
Plasma Exchange of New York This is a cooperative nonprofit orgam- 
zahon Eight hospitals m New York with blood banks make their 
facihbes available to all and furnish blood whenever needed The 
blood bank of the New York Post-Graduate Hospital is the largest of 
the group and now has more than 60,000 donors annually This large 
volume makes possible an adequate supply of Bh-negabve blood at aU 
bmes, which has been distnbuted throughout the Umted States and 
some parts of Canada Several shipments of Bh-negabve blood have 
been sent to Egypt and Turkey Use of the airplane has expedited the 
disbibubon of blood to hospitals both near and far 

suaiaiARY 

The Bh factor should be viewed as a new member of the family of 
well known and well recognized hemagglubnogens The chief pomt of 
difference is that anb-A and anb-B agglubnms exist preformed, 
whereas the Bh agglubnms do not The latter vanebes develop as a 
result of acbve immunizabon brought about either by repeated blood 
bansfusions or by pregnancy When Eh anbbodies develop their effect 
on the Bh factor is idenbcal to the effect of A or B agglubnins on the 
A or B factors In either case, given the proper condibons, post-trans- 
fusion hemolybc reacbons may result or during pregnancy erythro- 
blastosis may de\elop The former are avoidable 

Beyond this there are several refinements m connecbon with the 
Bh which must be recognized There are several vanebes of Bh and 
Hr antigens and as a result a number of different vanebes of anb- 
bodi^ develop These are the anb-Bho, anb-rh', anb-rh", anb-Hr' and 
anb-Hr' which are bivalent agglubnins, and Rho blockers which are 
unn alent anbbodies Certam women respond by the producbon of 
bivalent ^gglubnuY whereas others develop umvalent blockmg anb- 
bodies and sbll o hers develop both kinds Agglubnms tend to pro- 
duce predommandy icterus gravis neonatorum whereas blocke s tend 
to produce hemolybc anemia and sbUbuths Tlie climcal conibo^ 
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influenced by the bter of blocking antibodies m the mother’s semin 
Low titers tend predominantly to produce hemolytic anemia, whereas 
high titers are m the overwhelmmg ma 3 ority of cases followed by still- 
births A and B agglutinins tend to produce icterus preco\ 

It IS important to understand tlie difference m the results produced 
by these different bodies so that prenataUy one can anticipate tlie 
result and be prepared to give appropnate treatment To accomplish 
this it IS necessary that the blood of the mother and father be exammed 
as soon as the diagnosis of pregnancy has been estabhshed lufonna- 
tion that the mother is Rh-negabve and that tlie father is Rh-positivc, 
though important, is incomplete The mother’s serum should be e\- 
aimned at regular intervals for antibodies 'The first evidence of the 
development of antibodies in the mother’s blood should be a mailer 
of concern in regard to the infant since this is the information which 
permits the prechebon of erythroblastosis fetahs Preparabons should 
be made so that at the bme the mfant is bom, exsangumabon and 
replacement, with Bh-negabve blood, of approximately 90 per cent 
of the infant’s blood can be carried out If no antibodies are formed 
although the condibons for sensibzabon exist, an attempt should he 
made to prevent their later development, by vaceme therapy 
At present, it seems unwise to advise cesarean seebon solely on the 
basis of the serologic findings A plentiful supply of diagnostic sera 
for the determmabon of the factor is now available and the technic 
for usmg it IS simple and rapid Large quanbbes of Rh-negative blood 
are necessary for proper therapy The Blood Bank of Post-Graduate 
Hospital mamtains such a supply' and it is available wherever ana 
whenever needed 
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SOIVIE ENDOCREVOLOGIC ASPECTS OF RETARDED 
GROWTH AND DWARFISM 

Robert B Greenblatt, M D.** and H E Nieburcs, M D f 

Dwarfism, to many a practitioner, is a mere curiosity, an enigma 
o e ever-pabent pediatrician as lie predicts an unpredictable spurt 
° ^ challenge to the overzealous endocrinologist as he 

a empts to Imk alterafaons m skeletal growth with some childhood or 
adolescent endocrine disorder 

^e height of an mdividual is determmed by the rate of growth 
and its dinabon A slow rate of growth may be of prolonged durabou 
ue to delayed epiphysial closure The final growth, however, is usu- 
ally subnormal This condibon obtains m various hypohonnonal dis- 
orders 

Pronounced dwarfism occurs when retardabon of growth is asso- 
normal or early epiphysial closure On the other hand, re- 
tarded growth, when accompamed by delayed sexual maturabon, may 
^ow growth up to normal stature and m some instances increased 
height or giantism may be attamed when durafaon of growth is pro* 
longed. Therefore, retardabon of growth does not necessarily result 
m di m i n i sh ed stature or dwarfism Conversely, dwarfism is not neces- 
sarily due to a retarded rate of growth, for accelerated growth rate 
of too short durabon, when associated with premature epiphysial 
closure, may also cause dwarfism Such mstances are observed in 
cases of sexual precocity due to sex-hoimone-producmg tumors 
Accelerated growth ftequently produces mcreased stature or gant- 
ism if epiphysial closure is markedly delayed It is as yet a matter of 
speculabon why the mcreased acbvity of sex hormones produces m 
some cases premature epiphysial closure while m others mhibibon of 
growth does not occur 


ETIOLOGY 

The foregomg lUusbates to a certam extent the effect of the end^ 
cnne system on growth Numerous other causes, however, have to be 
considered and the classificabon of Shelton^ although limited, par* 
bcuJarly m respect to the endocrine factors of dwarfism, is worthy o 
menbon 


* -Professor of Endocrmology in the University of Georgia School of 
Augusta, Georgia. , 

fOf London, England Visiting Research Fellow in Endocnnolog) This i i 
was aided by a grant from the Ciba Pharmaceutical Products, Ina, Sununit. A J 
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endochinologic aspects of retarded growth 

1 Inherent or consbtubonal factois-as In so-called primordial dwarfism and 

m nonnil small statuxed persons , , , „i 

2. Congemtal disturbances of the skeleton-as m achrondroplasia, mongolism 

and rmcromehc dwarfism , 

3 Anomahes of the circulatory and unnary systeiM-as m rongemtal heart 

and kidney disease, angioplasbc infantilism and renal rickets 

4 Disturbances of nutnbon , 

1 Inadequate food, vitamm and mmeral mtake— as m slow starvation, 

rickets and other deficiency diseases 

2 Inadequate absorption of the buildmg essentials because of disturb- 

ances of the gastnc, Intesbnal and pancreabc enzymes— as in 
hypochlorbydna, celiac disease, refractory rickets and intesbnal 
nematodes 

3 Inadequate ubhzabon or deposibon of the essenbal elements be- 

cause of various metabolic and endocrine disorders — as m hypo- 
thyroidism, hypopituitarism and diabetes mellltus 
5 Chrome mfeebous disorders— as m tuberculosis and syphilis 

In Studying the dwarfed child, it must at all times be remembered 
that regardless of the category mto which any smgle case falls, de- 
bilitatmg consbtubonal diseases and nutnbonal disorders, when they 
occur m childhood, may produce retarded stature with varymg de- 
grees of sexual infanbhsm If this is kept m nund then the foUowmg 
would appear to be a simpler and more workable classificabon 

A Is the dwarfism genetic? 

1 Proportionate 2 Disproporbonate 
B Is the dwarfism hormonal? 

1 Hypohorraonal 

(a) Hypothyroidism (b) Hypopituitarism (c) Hyxiogonadism (d) 
Diabetes melhtus (hypoinsulinism) 

2 Hyperhormonal 

(a) Hi’pergonadism (b) Hypercorbcosteroidlsm. 

3 Nonspecific (as yet unclassified) 


GENETIC DWARFISJI 

1 Proporlionale.— This is known as true hereditary or primordial 
dwarfism Such children develop mto mmiature adults Mental and 
sexual development are normal The centers of ossificabon appear at 
the normal bmes and epiphysial umon occurs normally There are no 
endoerme imphcabons Such dwarfism may occur sporadically m nor- 
mal families and is hereditary m certain races In legend this group 
is exemplified by the Lihpubans n 

1 Di8proporiionaie.--Achondroplasia is usually a sporadic dis- 
order but may bo heredita^' It is due to abnormal bone funebon 
Tile chmcal charactensbes are very short extremibes 


ROBERT B GREENBLATT, H E NIEBURGS 

marked virility \iath a strong muscular system Statural retardation 
results pnmanly from developmental faults m the osseous system 



Fig 99 Achondroplashc dwarfism in a girl nine >cars of age (Courtesy of 

H H Turner ) 

nORSIONAL DWARFISJI 

1 Hypohormonal.— (a) Hyfothyuoidism— (1) Crefuuym —Stunted 
growth, retarded osseous development and mental retardation are 
proniment features of this condition Subnormal metabolism is readil> 
evident m such cases by die slow pulse, subnormal temperature, tlncJ^- 
ness and coldness of the skin, pallor of the cheeks and bps and a 
tendency toward adiposity A higli level of serum cholesterol is strong 
confirmatory evidence in diagnosis 

(2) JuLcnilc Hypothyrouhsm — The cliiiical picture differs from dut 
of cretinism in the milder degree of syinjitoins Usually there is a 
histor)' of normal early growth and development followed bv aii 
abrupt or gradual retardation The pahent who shows retardation of 
growth in adolescence, when associated wiUi suggesfue s)mptoins o 
h>pothyroidisni, should have tlie benefit of complete \-ray studies and 
laboratory' tests and the specific response to tliyroid therapy 
(b) HvpoprrciTAnv Dwarhsm — ( 1 ) PanhypoptHutansm 
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a state in which somatic pitmtaryhor- 

time before puberty through a defimency ^ 

mones The classical ^ of a child retamed 

weU 100) relabvely early age 

through adolescent and adult liie t,Pig ruv . ) 



Fig 100 — Piluitar> dwarf, 9Vi years old (Reproduced from Endoerme Med- 
icine by W Engclbach, througli courtesy of the publisher, Charles C Thomas, 
SpnngCeld, llUnois ) 


in adolescence, tlie skin becomes dry and ivrmkled giving the mdi- 
\idual a wizened, owlish appearance Sometimes they present defimte 
senile features originally described as Gilford’s progena° or nanisme 

• Premature old age (progeria) ivith dwarfism (nanism) may be seen m con- 
tiadistincUon to panli> popiluitansm Recently two brothers, aged 17 and 19 
>ean "^1? presented all the signs and features of progena svith nanism, were 
slMuieo Prcinaluiv closure of all tlie epiphjsoi was noted. The dwarfism was 
niatWcd, tlic features of senility profound, the bone age tremendously advanced, 
Minublnig the bones of tlJerl> mdmduals Sexual retardation was not present. 
The denier Is tliought to be heredofamilial m nature due to a germ plasma de- 
fect. These paiuuls differ from the pahents with panhypopitmtarism who show 
some mild symptoms of premature aging. 
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senile de Vanot.^' ® Other characteristics are small hands and feet, 
narrow fingers and soft, silky hair The sexual infantdism is marked 
Pubic and axillary hair are usually absent Breast and gemtal dev elop- 
ment are minimal The ossification centers appear late The epiphyses 
remam open well mto adult life The basal metabohc rate is below 
normal The pitmtary fossa is usually small and bndged 

(2) Lorain-Levi Syndrome —Loiam's infanblisra, ongmally ascnbed 
to malnutnbon and hereditary influences, was linked to pituitary dis- 
ease by Leva m 1908 It is essenbally the type described under “pit- 
uitary dwarfism" without signs of progeria and is usually due to 
pitmtary damage Obesity is usually absent The most common cause 
of pitmtary damage responsible for this syndrome is a craniopharyngi- 
oma Symptoms of headache, vomibng, progressive loss of vision, 
weight loss and diabetes msipidus may be present The most con- 
sistently posifave chnical signs are primary ophc atrophy, papilledema, 
hemianopsia, posibve Macewen’s sign (cracked-pot resonance) on 
percussion of the skull Roentgenograms of the skull show calcification 
above and m the sella turcK^-^ 

(3) Selective Hypopituitarism with Secondary Hypogonadism — 
These pafaents are somewhat stronger and usually taller than true 
pitmtary dwarfs In the female there is lack of development of tlie 
breasts, vagma and uterus The most striking charactensbc is the com- 
plete absence of pubic and axillary hair, suggestmg not only an estro- 
gen but also an androgen deficiency The bone age is retarded and 
the epiphyses often never umte Gonadotrophins are below normal 
and the excrehon of 17-ketosteroids is low Estrogenic therapy fads to 
bnng about mcrease of pubic and axillarj' hair The followmg case 
history is of mterest,® 

Case 1 —J K was a bnght Lttle girl, aged 23, with sexual jnfantiliim and 
decreased stature Physical examination revealed a short, pudgy, healthy looking 
gul without pubic or axillary hair and with undeveloped breasts, vagina and 
uterus Her height was 60>,^ inches and the span was S7h inches A castnti. 
smear and pH reaction of 8 were obtained on stud> of the vaginal sccivtions 
Assay of the blood gave a negative test for prohn and 17-kctostcroId dUcrmina- 
bon yielded 2 mg for a twenty-four hour specimen of unne ” 'To' 

and phorphonis values appeared disturbed The disturbed ratio of 15 to . 
however, was gradually restored to the normal of 10 3 8 after tlic s^nd nui” 
of therapy Basal metabolic rate, blood pressure, glucose and insulin 
tests were within normal lumts X-ray studies of the nght elbow, Iiand, um 
and tlioraac spme revealed marked delay m the fusion of the epiphyses 
bones of the vvnst and hand Views of die nght elbow show deby ot , 

the epiphysis of the inner condyle (Fig 101) The other epiphyses to 
Tlie bter^ view of the skull showed no erosion around the cpipliyses ^ 
intracranial calcification. Suture hnes of the skull appcarexl within noniu i 
Lateral film of the thoracic and lumbar spme showed developmental e ee 
the bodies of tlie epiphyses , .utrual 

The past history revealed that at the age of eleven tJie patient baci a i e 
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during ber seventeenth, o o'^gse were without apparent benefit 

At the age of 13, Tn.\et family history, it was leam^ that her 

ttQ yean gew^^ 4 iagnosn of 

‘SSX’SiSfdSreeW. «c2 „eoa.^ 

b‘.?‘»a«S‘d” 5 orfSl a., aeoond »o.a. of be.one.f oowarde 



Fig 101 (Case 1) —Selective pituitary failure with secondary hypogonadism in a 
gul 23 >ears of age Note delayed closure of the epiphyses 


i\t first this was accomplished by llie cyclic administration of estrogens and pro- 
guslcroiic Bleeding ensued a few days after the withdrawal of therapy m every 
instance with the eiception of the first trial The parenteral administration, m 
divided doses, of about 100.000-150,000 I U of estrone or its eqmvalent fol- 
lowed by 10 to 50 mg of progesterone proved adequate Normal smears and pH 
reactions of the vaguul secretions were obtained after the fifth day of estrogen 
llitrapy (total dosage of 50,000 lU of estrone) Later, to reduce the cost of 
therapy, oral estrogens (one tablet daily of 1.25 mg of estrone sulfate or 0 5 
mg of estradiol) followed by a course of 30 rog of anhydrohydroxyprogesterone 
per day for five days, proved equally successful 

To reduce tiic cost of therapy further, stilhestrol 0 25 mg per day, was sub- 


THE AMERICAN DIABETES ASSOCIATION 


Cecil Stbiker, M D , F A G P ® 


In discussing diabetes, it is essential to recognize that the nltiiDate 
goal IS the benefit of the individual diahetic Heretofore, most mono- 
graphs have devoted pages to the techmc of climcal and experimental 
problems mvolved. While it is true that the diabetic is the essential 
consumer of the benefits of this knowledge, the maximum benefit 
must mclude other factors such as medico-economics, pubhc health 
aspects, socio-medical factors, and a host of other nonspecific but 
equally important considerations such as a muted organizational 
mterest 

In view of this, it is pertment to discuss the history and activities 
of the American Diabetes Association and to relate what responsi- 
bihties it proposes to accept for the future 
In 1937, a group of physicians met to consider the formation of 
an Amencan Diabetes Association In 1938, there were five known 
local diabetes organizations, these were situated m Cmcinnati, Detroit, 
New York City, Philadelphia, and Rochester, New York. Official rep- 
resentatives of the known existmg societies met and drew up plans 
for the formation of a nahon-wde organization A formal constitution 
was adopted and the Association was mcorporated m the state of 
Ohio as a nonprofit organization in 1940 The first meetmg was held 
m Cleveland, Ohio on June 1, 1941 This meeting was attended by 
over three hundred physicians from vanous parts of the Umted 
States and it devoted itself to the scientific phases of diabetes 

Subsequently, there has been a scientific meeting annually and in 
the course of these dehberabons, vanous committees have rendered 
then reports Always the mterest and activities of these groups have 
been aimed at the advancement of the diabetic patient Smce it has 
been m existence, tlie Association has been mmdful of its prime re- 
sponsibihty, which is tlie improvement of the patient It has studied 
vanous problems such as “quack remedies,” improvements of insulm, 
establishment of summer camps for diabetic children, statistical mves- 
tigatlon to ascertain more mformation concemmg the prevalence and 


"Sccrctar>, Amcncan Diabetes Assoemhon, Consultant in Diabetes, Institute 
Inlcr-American Affairs, Division of Health and Sanitation, Consultant, U S 
^bbe llMltb Semre, Member, Subcommitteo on Medical Food Requirements 
National Research Council, Cuicinnah, Ohio 
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shtuted for twenty days each month and withdrawal bleeding followed )ust 
as readdy Cyclic mterruptioiis with occasional courses of oral progestins were 
interspersed every few months m order to simulate physiologic conditions as 
much as possible Thyroid therapy, gram per day, was instituted for larying 
periods of time Dunng the period of obsersation there occurred a marked 
miprosement m the bo^y contour and genital development (Fig 102) TIio 
patient’s outlook and mterest m life matured. Growtli lias contmu^ at its own 
rate From May 12, 1943, to January 6, 1940, she grew 2)4 inches in height 



Fig 102 (Case I) —Before and after IreaUnent willi sex steroids Xote nwikeil 
sexual infantilisni iVJfter estrogeu-progestcrone therapy excellent breast deitlop- 
ment and improxement in bodil> contour occurred \fter androgen t)unip> puhic 
hair appeared 

Recent x-rav of die nght elbow and hand two and one-half >cars after die start 
of steroid dicrap> rtetnltd closure of the inner condjle of the huiiiems 
tlic epiplix’sni lines of the mcUcarinls Retarded union of tlie epiph>'ses oi **■ 
radius and ulna was still present (Fig 103) t r ii n' 

Excellent deeeinpment of seconelary sex cIuractensLics occuned inlw"^ 
estrogen-progesterone tlierapy Ilowexer, sexnal hair faded to appear In or e 
stiniuLate growth of sexual hair ituec short courses of testosterone 
10 mg dose-s totaling CO 00 and 120 mg. respecti\el> were Inex] at 
periods of tune Tliere soon followed a growdi of fine* pubic luir EneuurJt,* 
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iJ^finlte growth ot pubic hair resulted. 



Fig 103 (Case I) —Two and onc-lialf years later, after many courses of the 
steroid hormones Note closure of the mner condyle ot the humerus and epiphy- 
sial Imcs of meUcarpals but retarded union ot epiphyses of radius and ulna 


The findings in this case do not follow the pattern of panhypopitui- 
tarism hut do fit a diagnosis of selective pitmtary deficiency Sexual 
infantilism with decreased stature may result from deficiency of 
pituitary gonadotrophins in cases m which some or all of the other 
funebons of the pituitar>' remain undisturbed To account for the 
absence of pubic and a-villary hair m this patient it may be assumed 
that there was probably a deficiency of one of the fracbons of the 
coiticotrophin factor The lack of ovarian hormones is readily e.xplained 
by a deficiency of setrebon of tlie gonadobophic factor The syndrome 
m Urn pabent does not fit m wiUi a diagnosis of so-called pnmary 
o\anaii dwarfism (vide iii/ra) 

(c) H^tocoxadtU. (Piumahy) DwtUifism-Ih the female, ovanan 
ikficitnc>' IS frequently associated with the specific features of the 
ovanan dwarf Short stature is associated with a lack of development 
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of the breasts, vagina and uterus and the absence of the menarche 
Pubic and axillary hair are either absent or scanty in amount Con- 
gemtal anomahes like webbmg of the neck and coarctation of tlie 
aorta are frequently present Precocious senihty may occur The roent- 
genogram may reveal osteoporosis and late union of the epiphyses 
Vagmal films show lack of comificahon and glycogen deposition 
Gonadotrophms are usually mcreased and 17-ketosteroids are usually 
decreased but not minimal 

There are some distmctive differences m the clmical picture and 
possibly the laboratory data, dependmg on whether ovarian deficiency 



IS of primary nature or secondary to failure of the pituitary to produce 
the gonadoteophic factors necessary for ovarian shmulation 

Specific types of hypogonadal dwarfism and their treatment will now 
be descnbecL 

(1) Pnmanj Ovarian Divarfism or Albright’s Syndrome —The in-n 
charactensbes which disbnguish this syndrome of sexual infantniiin 
wth dwarfism from that due to pituitary failure are the short stature 
rather than dwarfism and the presence of pubic and axillary hnr 
although m reduced amount Admimsbabon of esbogenic 
bons results m mcrease of axillary and pubic hair while no such t rc 
IS obtamed m the presence of pituitary failure These mchsidua s arc 
usually qmte strong and well nourished and their bone age's are on 
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slightly retarded There is usually an increase of folhcle-stimulating 
hormone m the unne^° It is. however, not certain that lack of de- 
ficiency of ovanan function will result permanently m excessive excre- 
tion of gonadotrophins Normal amounts of gonadotrophin excretion 
were reported m a girl castrated at the age of 12 and m patients with 
proved ovarian agenesis The 17— ketosteroids are decreased but not 
to a Tnmimnm and the msuhn tolerance test shows normal hypogly- 
cemia responsiveness Cystic areas m bones and atrophic changes in 
the vertebrae may be found and a fairly marked degree of hyperten- 
sion may be present® Additional congemtal anomahes hke coarctation 
of the aorta and webbmg of the neck are occasionally encountered ® 



Kan S V'' developed girl of 

t\\o mooths after estrogen and th>-S!d thewpy dwarfism Photograph taker 


HeighrSho ^ 

ury sxm and dull facial expression. Thet 
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was some hair growth on the arms and legs and very scanty growth of pubic and 
OMllary hair Vaginal smears were immature The menarclie had not yet occurred 
Roentgenograms of the sella turcica showed no erosion and the nght elbow, 
forearm and hand showed delayed bone age (Fig 104) X-ray of the spine 
revealed sLght osteoporosis The pabent was placed on Yj gram of thyroid daily 
and was given esbogen therapy for the first three weeks of each month On lier 
second visit two months later her height had increased to 52% inches Iinproie- 
nient m her well being, alertness and breast development was noted (Fig 105) 

(2) Turner’s Syndrome —Turner descnbed seven female pahenfs 
aged 15 to 23 years with retardation of growth and savual develop- 
ment Additional signs were congenital webbing of the neck, a low 
postenor hair margm, increase m the carrying angle of the elbow and 
cubitus valgus (Fig 106) The roentgenogram showed demmeraliza- 



Fig 106— /V, Turners symdromc Note webbing of neck, increased 
angle, sc.inty pubic hair and lick of breast deselopmcnt m a girl 21 sears ot a„ 
Height 53 inches, weight 7S pounds B, Same pabent after estrogen Oter pj 
( Courtesy of If H Turner ) 

tion and evidence of delayed union of the epiphyses in si\ cases Treat 
ment watli pituitary growtli hormones was unsaisfactorv 
following administration of the antenor pituitary' gonadotrophic no ■ 
inone, there was definite nnpro\eintnt m the cases so treated 
No gonadotrophin determinations w'ere made and it is not q 
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clear whether this syndrome is associated with primary ovarian de- 
ficiency or mth partial pitmtary fadme Recent evidence, «• how- 

ever pomts to the fact that Turners syndrome is Recompiled by a 
primary ovanan deficiency Shereshevskr described m 19-5 a patient 
which he considered as pituitary dwarfism with additional unusual 
deformities and later added five more cases " Their characteristics are 
essentially those desenbed by Turner In addition to retardion or 
growth, Shereshevskis cases showed hypogemtalism or malformed 
genitals, delayed development of secondary se\ characters, space<h 
canous teeth, high palate, deformed helixes and aplasia of fingers and 
toes m some Abundant hair growth on head which sometimes ex- 
tended below the base of the neck was observed The facial expression 
was older than the chronological age and was made strangely im- 
mobile by the presence of thick folds of skin extendmg from the base 
of die skull to the shoulders on both sides of a short neck The basal 
metabohe rate was uniformly normal and other climcal and x-ray 
exammahons showed nothmg of siiecial note Progress m school was 
poor m two and satisfactory in three Shereshevskr suggested that 
signs of hypophysial dwarfism and sexual infantilism may be secondary 
to a pmeal disorder 

(d) Hyfoinsuunism (Diabetes Melutus) —Retardation of growth 
and sexual development not mfrequently occur in diabetes meUitus 
In all probabihty the resultant nutnbonal disturbance is responsible 
for the delayed skeletal and sexual growth, since adequate control of 
cluldhood diabetes with insulin and diet usually allows for the normal 
progress of growth and sexual development Ultimate decreased stature 
may result if treatment of the diabetes is delayed too long 
2 llypcrUorraonal Dwarfism —(a) Hypebgonadism — The excess 
secretion of steroids (estrogens or androgens) is a stimulus to statural 
growth Premature closure of tlie epiphyses, however, may lead to 
ulPmate dwarfism Granulosa cell tumors m young females result m 
precocious puberty and an early spurt m skeletal growth Testicular 
tumors in young males, though exceedingly rare, may produce similar 
results, 1 e precocious puberty and dwarfism 
(b) IIxpERcoimcosTEROiDisxr -Adrenal cortical hyperplasia or 
tumor m cluldhood gives a syndrome m tlie female of hypergemtahsm 
characterized by hypertrophy of the chtons although some enlarge- 
ment of the utems and vagina may also occur HeterosexTial sex char- 
acUjnsUcs may be present ^ tlie male the typical “infant Hercules” 
IS the classical example Adult strength and sex development along 
wi h abnormally' rapid osseous ivelopment and premature fusion of 

auamtd has been 

3 Nonspecific or Unclassified -Tlie cases of primary ovanan 
dwarfism most frequenUy encountered are those desenS by 
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bright Not infrequently, however, there are patients with diminished 
stature and some mild degree of ovarian deficiency who do not fall 
m the category of any of the above descnbed syndromes The foUow- 
mg two cases were selected as examples of the variety of symptoms 
apparently of endocrme nature associated with stunted growth The 
common characteristic of these cases is dimmished stature with pre- 
mature epiphysial closure Sevual hair was eitlier normal or somewhat 
mcreased 

Case HI —A. B , a white girl 16 years of age, complained of amenorrhea, 
hot flushes, dizzy spells, headaches, weaLness and failure to grow She was a well 
nourished, obese girl, 5594 inches in height, with a span of 52 mches The eipres- 
sion on her face was older than for her age She had graymg hair on the head 
and pubis, vitihgo on the forehead and axilla. The head was well developed and 


Fig 
hair in 
centers 




107 (Case III) —Poor breast development vntli moderate groivtli of pubic 
girl of 10 >ears with premature closure of most of the osnCcJtion 


the extienuties were short She had poorly developed breasts wlueh mertased 
size with estrogen therapy Pubic and axdbry liair were moderate Tlic ’ 

angle of her arms was increased (Fig 107) She was mentally alert and, 
more mature than her >ears There was a disproporUon in growth ot tier 
and fifth fingers and toes m rebtion to tlie second and tliird fingers 
(Fig 103) Webbing of the second and tliud toes was pre^nt „,„.Krr 

Tlie family histoo revealed vitihgo on the forehead and axilla m the ' 

webbing of the second and thud toes m her grandmother and niecc On c 
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108 (Case m) -Note disproportion of 4th and Sth fingers and 

aSd &Sd and SrH^ebblng of 2nd and Srd toes was also present 


V 



Fig. 109 (Case III) —Premature closure of the epiphyses of elbow and band. 
Note disproportion in size of 4th metacarpab Epiphyses of radius and ulnii stiO 
open. 


lion of the patient an inlanlilo in^na vdth an immature vaginal smear was found. 
Her ejcgrounds showed slight tortuosity of vessels (few areas of arteriovenous 
compression). The blood pressure was 132/80 (prone) Roentgen stupes of the 
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nght elbow and nght wnst showed prematuie union of all the epiphyses except 
the radius and ulna (Fig 109) Lateral view of the lumbar and sacral and lower 
thoraac spine showed similar premature fusion X-ray of Uie skull showed uo 
defimte erosion around the sella turcica, witli premature fusion of the suture 
hnes of the skull The roentgenogram of tlie nght ankle showed premature epi- 
physial closure mcluding the metatarsals Premature fusion was also seen on 
x-ray of the knee Her excretion of 17-ketosteroids was 7 7 mg per twent) four 
hour specimen of urme 

Estrogen therapy alleviated the hot flushes, headache, dizziness and weakness 
and produced estrogen witlidrawal bleeding 

Case IV —I R , a 17 year old wlute female, complamed of diminished stature, 
irregular menses, nervousness, and premenstrual headaches She was always small 
for her age and at tlie age of 11 years she started to put on weight and ilniost 
ceased to grow in height Mena'clie occurred at 13 years Menses were regular 
for about two years and tlien tlie interval increased to three or four montlis 
between periods She has now become completely amenorrheic 



Fig 110 (Case IV) —Note well dceclopcd breasts and heavy pubic hair 
this photograph w-as taken three years ago, patient has dee eloped mild facial an 
bodily hirsutes 

Her height was 55^1 mches and tlie span was 3-lIi mclies The body wtij,l‘J 
was 113'j pounds Slie had a moon sliaped face Cxaceihation of lene ‘’‘■‘^“7'' 
watli cadi mense-s The trunk w is short The breasts were well deitlof^u, 
and symmetneal She had in mete-ised carremg angle of the anus heavy 
pubic and XMlIary hair and mild hypertncliosis of the abdomen, thiglis an 
(Fig 110) PeKic examination showed the external genitalia moderately r‘ 
dened and somewhat inf mtile tlie mtruitus adnutted only one finger . j, 

cervix was small and conical The uterus was rather smalL Her basal me " 

rate xvxii minus 1 The blood pressure was 103/70, the pulse SO 
of her left band and nght elbow showed premature epiphysial closure (rig- 
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, lU (Case IV) -Pcemalure union oE all epiphyses in a girl 17 years of age 


COJLAIENT 

The close association of stunted growth with ovanan insufficiency 
11 certain types of dwarfisih suggests a possible role of estrogen de- 
kicucy ui the genesis of dwarRsm Albnglits discussed the possible 
Laubcs of stunted growth dissociated witli ovanan agenesis and con- 
tlvidtd tliat changes m growth arc not hkelv due to a direct effect of 
estrogens on the epiphysial carUlage That pnmary ovanan deBciency 
leads to secondary changes in the antenor pituitary which in turn 
interfere with the production of growth hormone by the hypophysis 
IS ruled out on tlie basis that castration m males does not lead to 
decreased stature m spite of tlie fact that the same overproduebon of 
follicle-slimiilatiiig hormone m tlie piluitar>' takes place This objection 
nui> not be altogether valid since castration in tlie male causes an 
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compLcabons of diabetes, and m the early period of the war, the 
creation of identification tags for diabebcs which could be used in tlie 
event of catasbophe Furthermore, it has considered the queshon of 
establishing lay diabetes soaebes in which the problems of the pabents 
could be discussed in their own meebngs, with consultants such as 
physicians and other scienbsts who are mterested in thi<: disease Dur- 
ing the war, it was felt by the Associabon that no attempt should be 
made to establish such lay orgamzabons but an energebc program 
has been acbvated and committees of the Associabon are now acbvely 
at work and, m due bme, specific programs and projects >vil] be 
announced 

Recent studies of rejected selectees revealed an extremely high 
inadence of glycosuna Further studies must be made to determine 
whether these rejectees who have sugar m them unne are suffenng 
from diabetes or whether glj^cosuna is due to factors other than diab- 
etes A speaal committee of the American Diabetes Assoaabon has 
been workmg on this problem and one report has been pubbshed in 
the offiaal proceedmgs of Ae Associabon 

Much mterest has been manifested in and great results were accom- 
plished by the Bnbsh Diabetes Associabon Dunng the London blitz, 
when it was difScult or impossible for diabebcs to obtain insulin or 
get their meals at a specific bme after them injecbons of msulm, the 
Bnbsh society established emergency cards which were authorized 
by tlie Bnbsh government so that the diabebc could obtam his msulin 
injection or food or first aid at hospitals and depots, so there would 
not be unnecessary delay m obtainmg needed attenbon Furthermore, 
through the Bnbsh Ministry' of Healtli, diabebcs were able to obtain 
special rabons so tliat they could regulate their diets ewn m wartime 

In this countr>', too, we were prepared for such an emergency 
Idenbficabon tags were prepared and distnbuted to phj’siaans who m 
turn could pass them out to thpir pabents so that, in an emergency, 
the first aid stabon would immediately be made aware of the diabetic 
state Many compheabons would have been prevented m this way 
Furthermore, an officer of tlie Amcncan Diabetes Associabon vas 
appointed a member of the Subcommitte on Medical Food Require- 
ments of the Nahonal Research Counal, the organizabon whicli 
advTsed tlie Office of Pnee Administrabon on food rationing for 
special medical dietarj’ needs Thus, diabetics in tins country 
in necessary' mstances given extra food ration points so that c) 
could regulate their diets 

In seieral instances, the Federal government has had the ai o 
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increased activity of both basophils and aadophils Furthermore, 
^yPOSO^^dism in the male leads usually to excessive height and eunuch- 
oidism It may be conjectured that the absence of estrogen due to 
ovanan deficiency causes increased basophihc cell activity This in 
turn produces a decrease in the acidophils which supposedly secrete 
the growth hormone In addition the estrogen-androgen balance may 
be disturbed toward a relative mcrease m androgens which probably 
cause premature closure of the epiphyses with stunted growth as m 
Case IV On the other hand, the lack of estrogen deprives the adrenal 
cortex of one of its powerful stimulants Thus its activity may be de- 
creased and androgen production lowered This probably occurs in 
those cases of ovanan dwarfism associated with marked androgen 
deficiency 

Albnght suggests that the absence of the stimulating effect of estro- 
gen on the adrenal cortex and the subsequent decreased adrenal corti- 
cal fimcbon may be responsible for stunted growth The reduced 
excretion of 17-ketosteroids m these conditions is m favor of this 
assumption The possibihty, however, that decreased stature has noth- 
mg to do xvith ovarian hypofuncbon and that both are the result of 
some widespread defect m the organism is strongly suggested by 
Albnght The frequency of other congemtal anomahes supports this 
hypodiesis 

TREATiEENT 

Therapy of dwarfism should be directed towards the correcbon of 
the underlymg cause, and growth is possible as long as epiphysial 
umon has not occurred In relation to endocnne therapy the nutn- 
tional factor is perhaps one of the most important m the treatment of 
retarded growth 

Grorvth Hormone —The pitmtary growth hormone on tlie whole 
has given very unsatisfactory results Its frequent admmistrabon and 
possible antihormone formabon make its applicabon at this time un- 
desnable Although a pitmtary growth preparabon may in some cases 
produce shght growth, it will, when adimmstered alone, never restore 
a dwarf to anythmg near to normal heiglit, since growtii is tlic effect 
of combmed pitmtary, thyroid, adrenal and gonadal acbvity Shelton 
reports only one instance m which, he considered, tlie pabeiit grew 
as a result of the admimsbabon of anterior pitmtary txbact 

Thyroid.— Thyroid therapy is indicated m those cases which shmv 
signs of thyroid deficiency Otherwise, its application appears to be 
valueless, although it is clamied tliat die th>TOid enhances the rtsu 
of treatment wth pituitary' growth hormone “ The cretin and tlie 
juvenile hypothyTOid dwarf show remarkable response to diyroi 
medicabon Dosage should be relab\ ely small to start w idi ( 1 
per day) and mcreased gradually to 3 or 4 grains per day 
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Treatmeut o£ Dwarfs wth Primary Hypogonadism.-In femdes 
with ovanan deficiency the rational treatment consists of substitutog 
ovarian function with either estrogens or estrogen-progesterone ^er- 
apy Estrogens may be administered orally as estrone sulfate m doses 
of mg daily, estradiol 0 5 to 1 mg daily, or stilbestrol 0 25 mg 
daily for twenty-one days and resumed seven to ten days later or after 
bleedmg has occurred and ceased If progesterone is given m addi- 
tion, die estrogens are administered as above, followed by proges- 
terone m the form of anhydrohydroxyprogesterone, 100 to 150 mg m 
divided doses for five to sue days Under such therapy withdrawal 
bleedmg may be expected The breasts develop rapidly up to a certam 
pomL Their shape may be cylmdneal rather than the normal comcal 
shape The uterus may grow to nearly normal size and the vagmal 
epithehum shows rapid prohferatipn and maturation Vagmal films 
show a full estrogemc effect The bodily form becomes more shapely 
and femmme 

In male dwarfs the treatment of choice is the administration of 
androgens m the form of testosterone propionate, 10 to 25 mg three 
times per week mtramuscularly, or m the form of methyl testosterone, 
10 to 25 mg per day administered perhngually or orally 
Dwarfism Associated with Partial Pituitary Deficiency and Sec* 
ondary Hypogonadism.— The treatment of choice m this condition 
would be substitution therapy with growth and gonadotrophic hor- 
mones The admmistratioa of growSi and folhcle-stimulatmg and 
luteinizmg hormones has, however, given poor results and the same treat- 
ment as outhned for dwarfism associated with primary hypogonadism 
is mdicated m these cases In cases of dwarfism m wtech the absence 
of pubic and axillary hair also mdicates an androgen deficiency, methyl 
testosterone, 10 to 25 mg daily sublabially m addition to estrogens 
should be administered m courses of one or two months followed by 
mtervals free from androgen therapy ®' Such treatment causes an 
adolescent spurt of growth sunilar to that produced with androgens 
m hypogonadal male dwarfs The cited doses of androgens do not 
yield signs of vmlization 

In males ivith dwarfism due to partial pitmtary deficiency a better 
gowto-promotmg effect is obtamed if androgen administration is com- 
bined with gonadotrophm therapy Several courses of chonomc 
gonadotrophm are given m doses of about 500 I U two or three times 
per week ter ei^t to ten doses wth a one month rest mterval between 
courses Tins therapy induces relenbon of nitrogen, morgamc uhos- 

l.«.crscal.nh«„ duo a 
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hyperfunction or tumor Needless to say, it is futile to admuiister 
hormonal medication if roentgenograms reveal closure of the ossifica- 
tion centers 
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OBESE THYROPrrUrrARY DEFICIENCY IN THE IMALE 


Ralph G Bontnie, M D ® 


One year ago 1 presented m this Journal a paper on obese thyro- 
pituitary deficiency in the female, which I regarded then, as I do now, 
as a distmct category of hypopitmtansm ^ 

The condition is characterized by a tnad of signs and symptoms 
which mclude obesity, hypogonadism (menstrual disturbances in the 
female), and signs and symptoms of pitmtary deficiency The obesity 
may be shght, the genital mvolvement difficult to evaluate, and the 
associated symptoms of vanous degrees, influenced by temperament, 
by the compensatory mechanism of the body, and by a total lack of 
uniformity It was concluded from the uniform and predictable results 
of therapy by means of desiccated thyroid and a water-soluble extract 
of the antenor lobe of the pitmtary body that, m spite of vanabdibes 
encountered, obese thyropitmtary deficiency is a distmct climcal 
entity In that report fifty-two female patients were presented and the 
results of the treatment of all three phases of the triad were tabulated 
At this time I am presenting my climcal expenence over a penod of 
eight years m treatmg a group of patients from whom twenty-seven 
have been chosen for this report pnmanly because they cooperated 
well and were treated for a sufficiently long time to warrant thera- 
peutic evaluation All of these males were obese, had symptoms of 
gonadotropic inadequacy, and suffered symptoms associated with 
hypopituitarism Their age and weight ranges are given in Table 1 


TABLE 1 

Aoe and Weicut Ranoes 


No of PaUenta 

Age, Yrs 

Weight, Lbs. 

Average 
Weight, Lbs. 

5 Adults 

3 Youths, dcGmUdj under aicrago 
height (see case histones) 

19 Youths over average m height 
(bee Table 2) 

1 

35—15 

11 5-12 

6-20 

167-227 ! 

82-iai 

75-239 

191 

95 

157 


Tlic number of male adults seeking treatment for their obesity was 
f^uer by far than the number of females since the male is muc h less 

njpi of the Greenpoint 

Assoctatc Ph>’ucian, Grccnpoint IltopltaL 
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concerned with his appearance than is the female, paymg httle atten- 
tion to the cosmetic effect of obesity He found it difBcult to stay 
away from his work m order to come regularly for treatment and 
when he did come it was usually for a reason other than his obesity 
The complamts were usually fahgabihty, dyspnea on the least exer- 
tion and occasionally disorders of the sexual function, frequently he 
complamed of angmal pams ^lale juveniles, on the other hand, were 
greater m number than the adult males or juvende females, due to 
obvious sexual underdevelopment They were referred to us generally 
for treatment of their sexual underdevelopment and statural under- 
growth, mental and/or physical sluggishness, prolonged juvenilit)', 
and, m some mstances, behavior problems 

SIGNS AND SYMPTOMS 

Obesity.— Any overweight was considered obesity if it was a'^so- 
ciated with other signs and symptoms of the tnad As a rule the typical 
pituitary deposits were obvious However, gam in u^eight was con- 
sidered more significant than actual ovenveight Weight gain was 
usually contmuous but, too often, mtemuttent periods of stationary 
weight had lulled the patient mto a feelmg of security imtil a new 
mcrease, perhaps of tremendous proporbon, had shattered his con- 
tentedness mto recognibon of an unpleasant reahty 

Hypopituitarism.— This subject was discussed at length in my 
report on female pabents with hypopituitarism^ and repebbon is not 
m order here What has surprised me is the extreme state of fabg- 
abihty, debihty and the number of headaches that a male xvill endure 
before reporting for an examinabon The reason is his fear of being 
told that he is “sick,” makmg it necessary to stop work Angmal pains 
with negabve cardiac findmgs were frequent The severest symptoms 
occurred when efforts to compensate for physiological deficiencies 
were unsuccessful Severe discomfort xvith no apparent pathologic 
findmgs often produced neurobc, even psychoneurobc manifestabons 
There were more symptoms by far m the obese male who was finan- 
cially msecure than in the few persons witliout money womes 

The young pabent has no sense of obhgabon and develops fms 
symptoms Occasionally, when pressed too much by disciplmanan 
measiues at home or at school, behavior problems are produced Tiie 
histones of many of the pabents in our senes revealed an obnous 
regression from high scholasbc levels ^ 

Gonadotropic Inadequacj —Few adults complained specincal > 
of sexual debihtj' Many were loatJie to admit it, some 
erally debihtated to be aw are of it, and many used their fatigab ii> 
as a prop for tlieir mfenonty The anxiety of tlie parents of boys wi i 
“imdescended testes" or underdevelopment of the genitalia was 
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Bern. Sam« of the=e parent., rvhen'^ked 
seen testes m the serotum of then boy dunng “ '=“5, 
taneouslv m the affirmative, surprised to recaU that they se^ 
them on mmiy sueh oeoasions However, a close °',3 

of these boys revealed that the testes actually were underdevelop 
Even those which were occasionally discovered m the upper “ 
the scrotum disappeared at the least touch due to an active cremasteric 
reflex Once drawn up toward and beyond the nng, they were not 
seen for long penods of time This active cremastenc reflex, otten 
present with testes of relatively normal development, was our cn- 
tenon of mild imderdevelopment when associated with other signs 
The sexual organ buned m loose mons fat could not be too 
measured In general, the penis was classified as relatively 
“small” or "infantile,” the testes, accordmg to size, if discovered, the 
scrotum was classified as “smooth,” “flat” or “loose and roomy The 
cremastenc reflex was carefully evaluated because changes m degree, 
without resortmg too much to mampulation, denote progress or re- 
gression 

Natural Growth.— Boys who were smaller than average gave their 
parents considerable concern, especially when “shortness" was a 
family trait In answer to parents’ anxious questions, we would agree 
that “smallness” was mhented but that m many cases growth could be 
influenced simultaneously with correchon of other mterrelated physio- 
logc deficiencies Unfortunately, no figure could be obtamed of pre- 
vious rates of growth Measurements at school or m camp are too 
frequently taken wth shoes on, or otherwise carelessly, to be reliable 
An estimation of hone age was undertaken roentgenographically, when 
indicated 

Laboratory Data.— Basal metabohc estunabons are poor cntena of 
thyroid involvement Some were high, many were withm normal range, 
and others frankly were low Repeated estunabons are necessary 
when one studies children Hi^ estunabons did not prove to be 
conbaindicabons to thyroid therapy, even m children who were 
nervous and irritable Clinical trials with small doses of thyroid exbact 
often supplied toe go ahead” signal for such beatment, foUowmg 
which uie metabohc rates were found to be lower 

Blood Chemistry -Moderate anemia and shghtly mcreased unc acid 
estimations were often noted In many cases, however, the blood 
chanistr>’ figures were found to be of htUe diagnosbc value 
Rocntgeuographic Studies -In very young persons the carpal 
ossiBcabon centers were frequenUy retarded This findmg was more 

metabohc rate In the older fhild (13 to 
lo > tars), though bone age was usually retarded, some of the shorter 
clnldan revealed early closure of the epiphys;s with cSsaSn S 
growth in spite of a relative or actual lujpogmadism 



734 


RALPH G BONIME 


THERAPY 

Treatment consisted of diet, desiccated thyroid by mouth and an- 
tenor lobe pitmtary extract by mtramuscular mjection To avoid pos- 
sible confusion when evaluatmg therapy and because no individual 
S 3 rmptom m any of our patients m this senes was considered important 
enough to ment it, no other therapeutic measures were adopted tlian 
those about to be desenbed 

Diet.— A diet high in protem, moderate in carbohydrate and low in 
fat content was prescribed for all patients ui this senes However, 
stnet adlierence to a himted calone diet was hardly to be expected 
from our chnic patients The importance of regular eating, no eating 
between meals, and limitation of tlie salt and water intahe (where 
mdicated) was stressed The directions were as sunple as possible 
and attempts were made to “teach” proper eating, a measure to be 
mamtamed even after a patient was “cured ” 

Medication —Desiccated tliyroid by mouth— 1 gram daily— was pre- 
scribed In the presence of an unchanged pulse rate or of a pulse rate 
below 90, tlie dosage xvas mcreased by 1 gram every two necks until 
an elevated pulse rate or subjective symptoms mdicated that tlie point 
of tolerance had been reached When counhng tlie pulse rate of clul- 
dren special care was taken to avoid confusion tliat might be caused 
by rushing to the office, or other signs of excitabdity A water-soluble 
unfrachonated extract of the anterior lobe of tlie pitmtary® was 
used, 1 cc being administered intramuscularly three bmes each week 
If the patient was extremely obese or had a puffy, bloated ap- 
pearance, we added 0 3 cc, of posterior lobe extract (obsletncal 
pituitrin) which was increased by 0 I cc at each dose until tolerance 
(intestinal rumblmg or cramps) was reached If tlie patient cxiiild 
not maintain a dose of at least 05 cc, obstetrical pituitnn w.is dis- 
continued 

If hypertension and/or precordial pam accompanied the obesity, 
all meclicatioii was given with great care, and mcreased cautiously 


RESULTS 


Response to therapy has been evaluated on the basis of improve- 
ments or alterations in each phase of the complaint In general, mi- 
provement followed tlie pattern desenbed m tlie female ‘ Specific ul\ , 
the accompanying case histones, charts and illustrations guc all nucs- 
sary details to demonstrate the response to tlierap> There is little to 
add in cases of the male adult (Table 3) The youngsters chiiigci 
in appemance witliin six to eight weeks, tliey looked taller and sim 
mer long before matenal loss of weight or increase m height took p at*- 
(Fig 112, a. b, 6, Fig 113b) All the more remarkable were tia- 


• \IOit of lilt maltnal used diroughout Uus work was die iirt-paralion, 
Soluble Extract Ante nor Piluilar> Substainx,’ from Armour Laboratories, « 
it Co , Chicago, lUmou 
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Genitd organs seemed to emerge from the deep niche of mons c 



tig 115 (Ciic \1 11 B3588, Table 2) —At beginning of treatment and leu 
months later Cemtal response considered inadequate 


\11 these changes took place within a few months wthout recourse to 
chonoruc gonadotropins or testosterone Fat deposits disappeared wth 
or wTthout wciglit loss and heiglit mcreased, the weight remauung the 
same or decreasing Enuresis, when present, was controlled and 
physical acuvity increased while behavior and general school work 
unproved Occasioni^y, changes were slow to occur and even unsatis- 
factory So predictable were our results, however, that this slow re- 
sponse, especially in regard to the genitalia, made us suspect a pre- 
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members of the American Diabetes Associahon m prosecuting manu- 
facturers of useless diabebc remedies 
The Amencan Diabetes Association bas over nine hundred mern- 
bers They reside m the Umted States, Canada, Denmark, England, 
Central and South America, India, Austraha, Iceland and many other 
places Thus its influence is global in nature 
Twenty-five years ago Dr Frederick G Bantmg and Charles H 
Best, workmg m the laboratory of Professor J J R. Macleod at the 
Umversity of Toronto, isolated the substance of the pancreas that had 
the abihty to lower the blood sugar and control and enable a depan- 
creatized dog to survive for an mdefimte period. Their first report 
was presented at the University of Toronto, Physiological Journal 
Club, Room 17, on November 14, 1921, at four o’clock The speakers 
were Drs Bantmg and Mr Best and the subject was ‘Tancreatic Diab- 
etes” The first two papers reporting the results of their work were 
published m February, 1922 and May, 1922 m the Journal of Labora- 
tory and Climcal Medicine, Volume 7 ’The official titles were “The 
Internal Secretions of the Pancreas,” page 251, and ‘Tancreafac Ex- 
tracts," page 464 Smce these ongmal pubhcations, there have been 
over twenty thousand articles wntten concemmg the experimental 
and clinical uses of msulm m addition to which there has been an 
unfolding of a new expenmental era m carbohydrate metabolism 
In view of the great significance of the facts just presented, a com- 
memorative meetmg under the joint auspices of the University of 
Toronto and tlie Amencan Diabetes Association was held on Sep- 
tember 16, 17 and 18, 1946 at Toronto, Canada This meetmg brought 
together almost all the men mterested m the field of diabetes It was 


extremely unique, in that the only missing members of the earlier 
Workers in the field were Sir Frederick Bantmg and Professor J J R 
Macleod Among some of those in attendance were Professor C H 


Best, Professor J B Collip, Drs Walter R Campbell, Russell M 
Wilder, Seale O Harris, Elhott P Joslm, RoUm T Woodyatt, as well 
as Dr R D Lawrenee of London, England, Dr H C Hagedom 
of Gcnlofte, Denmark and Dr D A Houssay of Buenos Aires and 
^lost of others long interested in the field of carbohydrate metaboh^ 
IS meebng attracted o\er five hundred physicians from all parts of 
die world Tlie first day was under tile aegis of the University of 
Toronto and was devoted to a commemorative exercise The Chan- 
wlloT as uell as the President of the University of Toronto and the 
Premier of the Ontano Provmcial Government were among the par- 
ticipants The second and third days were under the aegis of the 
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natal damage especiaUy when there was no history of disease (to be 
discussed later) Such a case was M H , Table 2 and Figure 115 

TABLE 3 

Obese TnYBOPriuiTABY Deficiency in the Adult Male 


Cue I Age 


Hl 

(in) 


WU 

(ib) 


M S. 


C G 


35 


63 


46 1 67^ 


D n 
M D 


193 


I 


Signs and Syznplnms 


Tune 
Treated 
(mofl ) 


FatigabiblY, alugguh 
Precordiol poma (ERG 
negati>e) ImtaDikty 
Lom of Ubido and po- 
lenUfl 


227 I Enormously large abdo- 
men, dyspiiea, precor- 
dial pains fatig^Qity 
polyphagia poWdip“ 
tia (Father of Juve* 
oneD G) 

B p 135/100 P 55 
B M R -15 


167 


(61 S 175 


\ H A 


42 


Looks “bloated slug* 
rish somnolent P 62 
B P 110/80, B M 
ft -2 

I 

Betumcd2 lyycars later 
Same at above. Coo* 
ccmed aboat sternly 
B M R -30 B P 
lOS/75 


Loss 

nWt. 

(lb) 


20 


All symptoms gone withm 2 
weeks. T<wm of fat deposits 
outof proportion to weight. 
Did not return for further 
treatment or observation 


45 


10 


25 


Course and Follow-up 


Felt better withm one week, 
lost some weight. 

On thyroid for 2 mos. and 
lost 5 lbs. more Wt. 177 
P 75 B P 120/76 
FoUow-up Occasionally 
overeats but usually care- 
ful During Inst year re- 
mained between 190-200 
lbs Feels fine (Fig 111 ) 


Was apprehensive about 
taking thyroid took up to 
3 grams daily with urging 
Fdt and lixiked better 
Discontumed treatment. 

More active, felt better Up 
to 4 months after his 
weight remained at 148 
Ihs. on 2 to 3 gr desio- 
cated thyroid 


Spcrmalazoa study (Courtesy of Dr P 


VoL 
Coonl 
MoUhty 
Aboomiiil forms 


Feb 46 
4 cc. 

72 miilion 


Apr 46 
33cc. 
72,8 M 


Katzen) 
May '46 
3 1 cc. 
152 M 
75% 
23% 


June 46 
3 5 cc 
140 M 

111 


71 5 


193 


Out of the ISavy 1 yr 
“Pcplcss lued and 
con sleep all day Can- 
not carry oa work as 
Logmeei 

Low of bbido head- 
aches, dizzy depres- 
sed DursUon 8 
months. 

lias b«aea treated with 
no UDprovemcot 
U M R -30 


43 1 67 


(still 

being 

trcal^) 


ITS 


InleresUng com of 
** nervous breakdown. 
Created with sedatives 
for raonlhs for “jit 
(era. roMbot^ In 
aUbUity, dizzy spcll^ 
etc. 

U M n -11 p 60 

nioo<I chem nrg 


After one week of treta- 
ment ”can work with 
former cOicieQcy Is not 
sleepy any moro.*^ Nohead- 
adi^ 

Improvement continued. 


In spile of nerves ’ and 
tr^or. on 2 gr of thy 
roid and ant, pit. exi felt 
belter calmer, stronger 
Went back to ocUvo work 

Did not report for obs^a- 

Uon for eight months at 
wb^ Umo oil symptoms 
had relumed. Wt. 155. 

^ Dndeaiccaleti 
tnyroid thrte weeks with 
no results On resumption 
of ant, lobe esu immcdJ 
■to Improicmnt and re- 
turn to Donnsl in V mo 
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It was natural to focus our attention on growth in tlie case of tlic 
child of short stature Response was prompt and regular and repeated 
measurements were made The results are recorded in ease histones 
presented later The charts of growth m Figures 116, 117 and 118 dem- 
onstrate conclusively that growth was stimulated and that growth in- 
crements were greater by far durmg periods of treatment than during 
the mtervals Only after Table 2 was compiled was it found that all 
patients described therein were above tlie average in height Since 
rapid growth was seldom if ever a complamt, regidar measurements 
and the records thereof were frequently omitted This omission is 
thoroughly regrettable because we have obtamed conclusive evidence 
that m the child who was above average in height, growth increment 
was less durmg treatment aud greater durmg mtervals or after treat- 
ment had been discontinued It is the oimssion of recorded heights at 
regular intervals which prevents the construction of a cliart to demon- 
strate this phenomenon. 

Our results were consistent, prompt and predictable Some patients 
exhibited violent antagonism to diet and treatment Some of tlicse 
neurotic individuals refused to give up symptoms and clmig to intro- 
spection, this replacmg the pathologic condition in explanation of 
their complaints In some of these cases results were delayed, occi- 
sionally a pahent dropped out of sight because of a mood of defeat 
and discouragement, but many patients, aided by an improved ph>si- 
ology, finally came through, feeling physically fit, mentally alert, and 
able to meet the stress of modem hvmg 

ILLUSTILVTIVE (1\SES 

Case I —Douglas G, aged 12 years, came to us m 1941 complaining cliit-lly 
of “slow” growth, a rapid gam of weight, and tinng easily He had ah'ays been 
well, an acti\e boy interested m all forms of athletics llis father aud niTOu-r 
are obese thyropituitarv deficiency cases The latter is short, the fomicr (Case 
C G , Table 3) is tail , 

Physical Exaniltiatioii Height 33 5 mehes, weight 10-1 pounds (nomial 
inches, 78 7 pounds) Appearance short, stocky, and stooped The genitalu 
rebtisely largo ( previous treatment for hypogouadal development) 

The basal metabohe rate was minus 23 per cent The roentgenograpliic an 
mgs were negative 

Diagnosis Obese Uiy ropituitory defieicncy . . 

Treatment The previous treatment for genital underdevelopment liao nu 
mlluenced the paUent’s general condition, grovvtli or weight Our tnatnun 
begun vvatli desiccated thyroid by moutJi and inje-etions of anterior pituitary 
evtract, 1 cc. tlirec times a week, intramuscularly ^ > -I M i t" 

Results Within two weeks the boy reported tliat he "felt '? I j/) 

"playe-d ball belter, and did not get out of breatJi as foniierly Tlie * 
improvement is apparent in Fig 112 a, b and c. and Fig 110 ,i,„,rutvd 

During intervals when no antenor lobe evtraet was administcretJ, j 

thyroid therapy was continue-d Growth, which liad bcuii slimulatcu. 
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When treatment was resumed growth spurted again 



( ytart ) 

Fig llff 


The patient contmued to improre and at the present date (late 1946) his 
hciglit IS 59 6 inches, weight 130 pounds (normal 60 7 inches, 93 pounds) 

Case II —Leonard R , when first seen, in 1941, was a small, chubby youngster 
115 years oE age lib chief complaints were that he was gaining weight rapidly 
but growing sluvsly He had been fairly well all his life with the exception of an 
enuresis since birth for which he had been treated by otliers with no alterabon 
m its frequency 

Family l/lslon/ Leonard's fatlier is a slim man, 63 inches tall His mother is 
sluirt ( 55 8 in ) and chubby One sister grew to 02 inches, but in a typical case 
of obese tJiyropituitary deficiency (slie grew 2 indies under our therapy) She 
w-vs totally noncooperatwe and antagonistic Seeeral cousins on his mothers side 
Were well under 56 inches at full maturity 

Pliijiical Examination Height 52.8 inches, weight 82 pounds (normal 56 2 
inches. 75 pounds) There was generalized obesity with exaggeration of the 
chest, alKlomen, girdle and thiglis Tlie genitalia were relatively small and the 
cremasteric reflex \s~is active The prepuce was constricted over die midportion 
of die glms There were no signs of irrigaUon and diere were no subjective 
symptoms 

The basal metabolic rate was minus 15 per cent 

Roentgenognphlcally the hone age at the wrist was retarded, the sella was 
Miiall with approviiiuted chiioids 

OioKiimit OW Ihvropituitary dcfidency, secondary liypogonadisni, enuresis 
iiu a luiis ot uimeTut\tlopmtnl 

Tnatmcnl Dcsiecated thyaoid. I to 2 grains daily, and antenor pituitary lobe 



extract, 1 cc three times a week, were started and continued for two nioatlis 
An mterval of ten months followed durmg which the patient ivas under obser- 
vation, takmg 1 gram of desiccated thyroid daily most of the time Then be- 
cause of his shortness of stature (and family history) treatment was resumed 
with short mtervals between courses This time, treatment conbnued for four 
years 

Results Durmg the first two months, the patient’s enuresis disappeared en- 
tirely The gemtaha improved, the constriction over the gland was no longer 
evident, and the prepuce normally retracted After the foUowmg ten months of 
thyroid therapy, it was found that his growth Increment was 1 8 mches, reli- 
tively normal for his age His weight rose to 92 xxnmds, a gain of 9 pounds 

With the resumption of treatment, growth response was immediate without 
proportional weight gam Figure 117 illustrates in detail this response to therapy 
(a) the spurt of growth with each penod of treatment, (b) contmuabon of 
growth during first parts of mtervals at a lesser rate, (c) cessabon of growth, 
(d) actual growth increment for the first two years, 3 4 mches and 3 1 mches, 

1 8 mches is normal average for his age (Engelbach), (e) approach of growth 
curve to normal 



In this case, although boui, age was retarded ongmally and the 
epiphjses closed late (14-13 years), growth response gradually dimmisIiM m c 
15 years and prachcallv ceased after the patients I6th birthday Pubic 

appeared at 13 years of age n 113 

\fter four years of treatment the pabent’s height is 62 9 inches, wtigiu 
pounds (normal 64 7 inches, 114 rounds) -o,. 

Case III — \Iichael D, aged 12, although always tmy, came to . 

wath the complaint th.it he had reccntlv gained a great deal of weight ana ma 
was sluggish and undcracbve, with underdeveloped genitalia , 

Physical Examination. The pabent was short, stock-y, macbve, aM 
100 pounds His jieight was 5-122 mcJies (Normal 787 pounds, ^ ne,^tv 
The palpebral fissure was small m a round face There was S'-ntraiire 
with eiaggerabon of fat deposits m the abdomen, giidle and mens 
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genitalia were buned in the mons fat The testes were small and the cremastenc 
reflex was active 

The basal metabohc rate was mmus 16 per cent The pulse was (U 

The roentgenographic study revealed a small sella turcica and a bone age 
of 9 yean 

Diagnosis Obese thyiopitmtary deficiency 

Treatment Desiccated thyroid, 1 to 2 grams daily, and anterior pituitary 
lobe extract, 1 cc three tunes a week mtramuscularly, wth mtervals of thyroid 
tlierapy only, were given 

Results This lad’s response to therapy was immediate He became more alert 
and active and the palpebral fissure widened A sdght mcrease m height ivithout 
actual loss of weight improved his appearance 



In spite of the more obnonus mamfestihnnc i j 

ment m the male, its course m thTSSnl^T ^ 
idolcscence to maturity is more easily traced through 

vMtl, exijectancy This Z so, of cour^^Lly when aJl S 
sttual charactenstis are taken mto cons.de^h^! ^ “ secondary 
mammillae, vaginal smears and so forth > e, mammae, areola. 
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gressive phenomena of development durmg tlie last two months of 
gestation - For instance, the testis of the 32 weeks old male fetus is 
fairly well developed, the tubules aie well convoluted, what were 
sohd cords of cells now have clear lumma and tlie cells m tlie inter- 
tubular spaces are crowded At tins point, however, the testis regresses 
gradually so that at birtli (40 weeks) it resembles histologically its 
former 24 weeks state of development the tubules are no longer 
imiform, their lumma are not detected, the intertubular spaces dom- 
inate the picture After birth, the testis does not reach its tlnrty-second 
week’s maumum degree of intrauterine development for seven months 
to one and a half years 

This regression in the development of the testes is due undoubtedly 
to maternal estrogens The presence of estrogen in tlie body of the 
newborn female has been known for a long time The latest corrobora- 
tion was the discovery of highly coniified estrogenic smears in the 
vagina of the female newborn * It has also been shown that the urine 
of the newborn male (as well as the female), when injected uito im- 
mature male mice produces hyperemia and hemorrhage in the testes, 
the prostate and seminal vesicles, but increases tlie size of the mam- 
mary and the uterus masculmus'* These obsen'ations merit furtlier 
investigation and their import demands more care m the therapeutic 
administration of estrogens to the pregnant woman in tlie latter montlis 
of pregnancy, lest the testes of the male fetus be additionally retarded 
in tlieir maturation 

In the young and also in older males, evidence of prenatal damage 
of testes IS not uncommon Complete destruction produces the t>pical 
eunuchoid male Partial damage may produce variable types of re 
tarded development for which, to produce a relative normal state, 
additional gonadotropins may be needed 

In the case of dystrophia adiposogemtalis and its many t>'iies, 
though hypogonadism exists as a single sign in a complex s>aidrome 
of hypopituitarism, prenatal effects may add difficulties The gonads 
have no independent activity,’ they are dormant when the pituitar) 
fails, they are deficient when the pituitary is inadequate Whethir 
dormant or deficient, these gonads cause signs and symptoms suilicient 
to dominate the picture and become the sole target of tiierapcutit 
aim No mere substitution of gonadal hormones will alter the state ot 
the gonads, nor will it alter tlie chain of deficiencies caused by h>li‘>‘ 
pituitansm Thus, the degree of underfunchoning of the pituitar} 
glands, plus the unknoum quantity of retardation due to possible pre- 
natal effects, influence the degree and rapidity of response to tlwrapij 
No changes caused by gonadotropic stimulation (c\cn if an cliicieii 
gonadotropic hormone were axailable) could alter the metabolic e 
ficieucies, and no growth hormone (c\cn if the available ones were 
efficient^ m the human) could alter .dl phases of the complaints me 
m hypopituitarism 
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Medical bterature abounds wth controversid data 
development to be ev-pected m tbe obese cMd, 
child with delayed matunty, and the dwarfed child The status ot 
adiposogenital dystrophy as a clinical entity is questionable Migrat^ 
or undescended testes may or may not correct themselves at puberty, 
obesity may be endogenous or exogenous and children may ^ow 
out” of it as they get older Yet it must be admitted that m^y adults 
are seen not only with a “Frohhch” type of physique but with progres- 
sive signs of pitmtary deficiency It must also be admitted that the 
underweight child can no more gam weight by eatmg ravenously 
than the fat one can control the feehng of hunger produced by the 
absence of the autononuc feehng of satiation after eatmg ^ The ex- 
penences of many attest to the fact that disappomtment sometimes 
awaits those who depend upon puberty to effect a correction The 
cases herein described, and many others, defimtely demonstrate that 
the older the pabent, the more difficult it is to attam and mamtam a 
relahvely normal state Besides, the more severe the obesity, the more 
difficult it IS to control or reduce The results herem descnbed are 
neither novel nor onginal The earher the treatment, the more rapid 
and permanent are the results ® 

The term “obese thyropitmtary deficiency” isolates a group of case^ 
of pltmtansin from many other vanebes, especially the nonobese 
types which do not respond to therapy wbh predictable uniformity 
Its obesit)' may be slight, its genital mvolvement may be difficult 
to evaluate, its associated signs of hypopibutansm may be masked by 
degree, by temperament and/or by compensatory mechanisms Vari- 
ability in signs and s)'mptoms must be expected The character of the 
syndrome depends upon (1) age of onset, which may be hard to de- 
termine, (2) severity or degree of deficiency, also difficult to evaluate, 
and (3) suscephbility of organs affected The wide diversity of the 
symptoms must not obscure the diagnosis lest treatment become symp- 
tomatic 

Our clinical experiences demonsbate a prompt response to therapy 
III all phases of the complaint— and this disbngmshes the syndrome 
Tins response has seemed to follow along lines of normalizahon of 
physiological processes toward a balanced s>'nchrony of statural 
growth, sexual development, and mental attainment Such synchrony 
eonstilutts obvious phenomena in the relahvely normal Thus, m our 
cases we have seen the phenomenon of lessened growth produced by 
the treatment of bovs originally above average in height, and increased 
grow til in rclativelv dwarfed children produced by the same tteahnent 
All pUvsiological phenomena, and especially those which took nlace 
in onr experience, point to the fact that many svnergists and antago- 
ubts he between a desired result .md the reagent adnunistered to 
bring ,t about Me real ucd very earl> that no isolated physiological 
effect could be attained without these potential interrelating e^cts. 
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Amencan Diabetes Association and consisted of scientific papers re- 
lating to clinical diabetes and carbohydrate metabohsm I think it 
can be said that never again will it be possible to bnng together a 
group of men so fully representative of a single field of medicine and 
science All the proceedmgs of the Sixtli Annual Meebng uiU be 
published m Volume 6 of the Proceedings of the American Diabetes 
Association 

This Association has pubhshed annually tlie Proceedings of the 
Amencan Diabetes Association which consists of its busmess actmbes 
as well as its scientific programs It is also responsible for the distn- 
bufaon of Diabetes Abstracts, quarterly and is of mvaluable assistance 
to the members of the Association in keeping current Awth tlie htera- 
ture relatmg to the subject Tlie publication of Diabetes Abstracts 
has been made possible by the great generosity of the Eh Lilly 
Company The Association has complete control of its maihng list 

During the commemorative and scientific sessions in Toronto, die 
Council of the Amencan Diabetes Associabon considered and acted 
upon many important subjects important to the physician and the 
pabent Committees of the Associabon were created to study the 
quesfaon of the establisliment of a lay journal Further Committees 
were estabhshed to study tlie foundabon of local diabetes associa- 
bons, and a committee was estabhshed to study the quesbon of vas- 
cular compheabons which would work jointly wth the Amencan 
Heart Associabon In addibon there are vanous committees such ns 
the Committee on Stabsbeal Invesbgabon and a Committee on Nos- 
trums These committees have been at work and tlicir results have 
been pubhshed in preceding issues of tlie Proceedings Tlie medical 
profession is greatly indebted to the acbwhes of these committees 
Important is the work of tlie Committee on Insulin Mixtures and 
Insulin Synnges Attempts uill be made to suggest a standard insulin 
sjTinge and also to cooperate unth the manufacturers of insulm in tlie 
produebon of tlie \anous and most advantageous tjqies of insulin It 
must be obwous tliat all of tlicse acbwties %wll yield even greater 
profits than ha\ e masted, and tliat conbnued acbvity can only accnic 
to tlie benefit of tlie diabehc 

It IS not necessary to list many of the dramabc changes that haic 
taken place since the discover) of insulin Too many physicians can 
recall die pathebc state of the juvenile diabebc in Uie prcinsulin era, 
when life cxpcctanc)' was at a ma,\imum of two to tlircc )cars Then, 
too, uho has forgotten tlie compleleh imalidcd scxerc diabetic ulm 
was kept alwe to 'die from stamlion " Diabetic coma almost iman- 
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Quite a few of our typical patients with adiposogenital dystrophv ap- 
peared wth genitalia already overstimulated by chorionic gonadotro 
pins or testosterone (Fig 112) We are not ready to admit that the 
penis, buried in mons fat and even accompanied by ‘small” testes, 
deserves special therapeutic consideration unless it can be demon- 
strated that we are dealing with a physiological castrate We look with 
disfavor upon the therapeutic production of rapid growth iii the 
dwarfed juvenile, when that growth is accompanied by overstimula- 
tion of the genital organ, we also deplore the shmulatioii af rapid 
growth m youngsters, when that growth is accompanied by overpro 
duction of “fat” or somatic underdevelopment (underweight for 
height) And lastly, we question the potentialities in a long, flaccid 
therapeubcally stimulated penis We question all developmental phe- 
nomena unless there is synchrony in body growth, sa\ual and mental 
development To attempt to alter any one phase of this synchrony, 
when all are at fault, is to shift the unbalance 
In our expenence tliere has been no evidence of any mitoward 
effect from the administration of anterior lobe extract Admimstration 
in 90 per cent of our cases has been by the parenteral route Beck''** 
says, “My personal expenence with the oral administration of pituitarx' 
extract does not permit me to doubt results However, tliey arc not 
comparable with those obtained by tlie injection methods ” In the 
same article. Beck says further, “I call attention to the fact tliat the 
effect of antenor pituitary lobe extract was augmented by the addi- 
tion of thyroid This view has been confirmed by Timme, Hoskm^ 
Tierney, Englebach, McMahon, Osborne, Schaefer and many otliers 
To this list we may now add Cushing, Jacobsen and Cramer, and Cold- 
zieher ^ As for the general results xvith antenor pituitary extract, we 
cannot deny the clmical findings and experiences of Englebach, Beck, 
Cushing, Pardee, Timme, Calder, Rowe and Lawrence, Jacobsen and 
Cramer, Goldzieher, and many others * 

CONCLUSION 

1 Obese thyropituitary deficiency is a distinct clinical ciititv m 
spite of the variabilities which exist in the individual cases 

2 The crude xvater-soluble extract of the anteror lobe of the pit- 

uitary gland in conjunction witli desiccated thyroid and sensible c iting 
produces prompt, uniform and predictable results in all phases of the 
complaint . 

3 The results are evidenced in a return to nonnal, well b dancti , 
and coordinated physiological processes 

4 No untoward effects were encountered 

5 Prenatal effects on the male gonad must bt considered os a po< 

sible ehologic factor in hypogonadism (underdevLlopinent) m * ' 

bon to an underfuncUonmg pituitary (pituitaiy inadequacy) 
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6 The diagnosis of endocrine unbalance depends on symptoms and 
signs as they are associated and not on the mdividual signs, no matter 
how obvious 

7 An. endocrme effector cannot always produce an expected or 
desired result because of the many mtervenmg synergists and antag- 
onists which exist between its admmistration and the receptor 


REFERENCES 


1 Bomme, R. G Obese Thyropituitary Deficiency m the Female M Cun 

North Asieiuca, 30 683 (May) 1946 

2 Reipnch, W Schwangeischaftsreaktion fotaler Tesbkel Archiv f Fraun- 

kunde, 11 April 5, 1924 

3 Fraenicel, L and Papanicolaou, G N Gro\vth, Desquamation and Involution 

of the Vaginal Epithehum of Fetuses with a Considerabon of the Related 
Hormonal Factors Am J AnaL, 62(4) May, 1908 

4 Neumann, H O Histologische und experimentelle Untersuchungen zu Frage 

den Schwangerschafbeahbon der Neugeborenengonaden Zeitschr f geb 
u Gyn , 99 100, 1930-1931 

5 Smith, P E Physiology of the Ovary Bull New York Acad Med , 16 153 

(hlarch) 1940 

6 Thompson, W O and Heckel, N J Endocrine Treatment of Cryptorchism 

JAMA, 117 1953 (Dec 6) 1941 

7 Jarlov, E Chnical Types of Abnormal Obesity Acta Med Scandinav Supp 

42. 1932, pp 1-70 

8 Jacobsen, A W and Cramer, A J , Jr Clinical Results of Anterior Pitmtary 

Extract Therapy on Children J AMJi, 109 101-108 (July 10) 1937 

9 Beck, H G (a) The Funebon of Antenor Pibiitary Lobe as Asceitamed. by 

Feeding Experiments in Man. Bulk School of Med., Univ Maryland 


(h) Dystrophia Adiopsogenitahs (Frohlich’s Syndrome) A Research Nerv 
^ & MentDis Proc (1939), 17 634-650, 1938 
10 Ku^dter, R H Adiposogenital Distrophy JAMA, 127 1947 (Dec 6) 



SOME COMi\ION OPHTHAUMOLOGIC PROBLEMS L\ 
PEDUTRICS 

BexVjaaiin Esterman, M D " 

The general practihoner and the pediatncian are usually the first 
to come m contact witli the majority of eye disorders in children In 
some, the extent of cure often depends upon the promptness with 
which the disorders are recogmaed and treatment instituted Out- 
standing among these are three conditions m which the family doctor 
can be of particular service, namely (1) strabismus, (2) congenital 
dacryostenosis, and (3) congenital cataract, and tliese will be dis- 
cussed first Subsequently the general features of other ocular diseases 
commonly met in childliood will be taken up more briefly 

STILVBISMUS 

Unfortunately, even m present day pracbce, the emphasis here is on 
appearance rather than on function Too often the patient is brought 
to the ophthalmologist with strabismus of several years’ durahoii and 
the story that the parent had been advised to “wait until tlie child is 
older” This child, more often than not, reveals a well developed 
amblyopia exanopsia ( poor vision resultmg from disuse of the squint- 
ing eye) and the older he is die less likelihood there remains of re- 
storing useful sight 

Pathology.— To understand the problem of amblyopia better, a 
few words about strabismus in general may be m order Eliminating 
the less common forms which are of more interest to the ophtlialniolo 
gist than to the general practitioner, strabismus is mostly of two \aric- 
hes tropia, i e , a frankly and consistently deviated eye, and phoria, 

1 e , an eye which has a tendeiwtj to deviate, controlled at least p.irt 
of the time, consciously or not, by the patient, but becoming maiiiKst 
under stress, fatigue, tantrums, illness or excessive ocular effort Tims 
we may have 

Esotropia frank convergent sfrabisnins 
Exotropia frank divergent strabismus 
Esopliona a tendency to converge 

Exophona a tendenc> to diverge 

Some strabismus may be of one e>e only, for example, right estropi • 
in which die nght e\e is consistently the sduinti ng e\e Others nia} 

® Xssistant Surge-on E>e Department, Manhattan n>e. Ear & 
pital New Xork, Attending Ophtlialinologist, St Joseph Ifospital, Far t oe 
Long Island and Rockavva> Beach Hospital, RocLi\va> Deacli, Long Is an 
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be of the alternating type where, in a given patient, f “ 

exhibited sometimes by the right eye, sometimes by the lett, e g , 
altematmg esotropia or alternating exotropia 

Children with convergent strabismus are usually farsighted, tnose 
with divergent strabismus nearsighted Often m the young chil , 
correction of the refractive error alone may ehmmate a phona or even 

a tropia , . 

Now where an eye is strabismic, its continued use m conjunction 

with the straight eye would result m double vision— one of the 
uncomfortable symptoms knoNvn to medicme To avoid this, &e child 
unconsciously suppresses the function of the squmting eye If this is 
done only occasionally (phona) the vision m this eye may remain 
good or even normal But where this condition is constant (tropia) 
and always m the same eye, the vision usually fails to develop This is 
known as amblyopia The exception is m alternating tropia, m which 
either eye will deviate, and here logically enough no ajnblyopia de- 
velops smce each eye has an opportumty to be used 

At what age does this process begm? While estimates vary, as do 
children, it is safe to consider that binocular vision is usually well 
estabhshed befbre the age of 1, and it is generally thought that many 
cases of amblyopia cannot be improved when treatment starts after 
the age of 6 Occasionally the onset of strabismus is noted at about 
the age of 4, but these probably have been cases of latent strabismus 
(phoria) which become frank squmt (tropia) by dmt of mcreased use 
at close range (picture books) illness (measles, pertussis) or a violent 
fall, so that parents will often date the strabismus from these events 
Treatment.— At what age should treatment begm? Smce the object 
of our treatment is first and foremost the prevention of amblyopia, and 
since a frank tropia which consistently mvolves the same eye may be 
considered an excellent candidate for amblyopia, treatment should 
be instituted as soon as the diagnosis is established The child must 
first be refracted under atropine or scopolamine cycloplegia and if the 
refractive correction is sufficient to be effective, glasses should be 
worn constantly for a trial penod of at least a few months Small 
children may he given frames which tie behind the head with tape 
and lenses may be shatterproof for greater safety If the eyes are 
straightened by glasses, they should continue to be worn, and gradu- 
ally reduwd m strength if m so domg the squmt is not restored. Some- 
times such children, when older, can forego the constant weanng of 
glides if the binocular function has become well developed. 

I , di^ite glass«, the squmt persists, it becomes necessary (1) to 
amblyopic eye by occludmg the fixing eye, (2) to 
strdghtcn tlm eyes so that they may have the opportumty to coordi- 

or in? Th" vision-th« by orthoptic exercise or sur- 

gtry or both The latter are of course beyond the scope of this article 
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Since they must of necessity be handled entirely by the specialist 
Some words may be permissible, however, on the optimum age for 
surgery, since there seems to be a general behef that children should 
be adolescent before surgery is undertaken 

In cases of frank and consistent strabismus, which have shown httle 
improvement ivith glasses or orthopbc exercises, operation may quite 
properly be undertaken at age 3 or 4, and should certainly have been 
done by age 6, first because the subsequent development of binocular 
function IS easier the younger the child, and second because expen- 
ence ivith many such children has shown that by the age of 5 or 6 
there is defimte psychologic trauma due to a consciousness of de- 
formity The child under 4 is relatively httle axposed to the cntical 
scrutmy of other children, and if the parents are mtelhgent they ha\ e 
avoided drawmg his attention to his own deformity (Incidentally 
the physician must never discuss this with the parents m the child’s 
presence ) The child over 5 charactensbcally shows signs of conscious 
or unconscious embarrassment, rangmg all the way from scowling or 
duckmg the head to excessive shyness or a compensatory over- 
belhgerency 

Teats for Detection of Strabiamua.— 'The general praebboner and 
the pediatncian can and should leam a simple test for the deteebon 
of strabismus, smee the deformity is not sufficient m all cases to permit 
diagnosis by simple inspecbon, and parbcularly smee even a barely 
discernible sqmnt may lead to a profound amblyopia Conversely, he 
may, by the same means, determine the absence of strabismus in the 
frequent cases m which an overanxious parent has xvrongly made the 
diagnosis on the basis of a wide epicanthal fold so common in the 
young 

The child, in the parents lap, and the physician are seated face to 
face about 2 feet apart A small light is used, usually that of an 
ophthalmoscope (children often fear the pocket hght from associa- 
bon with the throat exarainabon, a small red or green hght is e\en 
better because it is sbll more unlike that used m the throat or ear 
exammabon) The physician holds the light in one hand a few 
before his oivn face and about 15 inches from the child’s face so tha 
the child m watching the hght might just os well be looking at f ic 
physician’s eye beyond it This light is held mobonless througliout jc 
test The doctor is thus in a posibon to see which eye is appareii ' 
fixed on the hght and which is deviated The next moment, he p aces 
a small card to coier the fixmg eye, at the same time carefully o 
mg the apparently deviating eye If tlie latter does not then 
posibon so that it becomes fixed on the light, it has probably ec 
straight all along and tlie strabismus is only an illusion ^ 
deviabng ey e has been crossed prior to the cos enng of tlie s 
eye (Fig 119), it svill then be seen to swing oubvard from its tros «■ 
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posibon to that tvtah ,vjl bnng Sally^n 

eye has been divergent it co Gwen a cooperative 

older to look directly at the Ught (Fig LO) 
child, even aged 2, this test can be done m 15 seconds 




(,^i 

A 



Fig 1 10 —Right esotropia. A, The child is seated facing the examiner, with a 
lighted ophtlialmoscope bulb held about 15 mches before the child’s eyes The 
minute reflection of this light may be seen m the lower portion of each cornea 
The left is the fixing eye and ]ool>s directly at the light, the tight is convergent 
D, Now, while carefull> watching the convergent eye for shift, an opaque card 
(here drawn as ihougli transparent for the purpose of Illustration) is held before 
the straight left cje. blocking its fixation. At this instant, the convergent eye is 
seen to shift laterally (arrow) to tile fixing position It is this lateral shift to the 
fixing position which makes the diagnosis of esotropia, 

A marked esotropia will show a marked shift as in the case illustrated In a 
slight esotropia the shift may be only 2 or 3 mm. 


If tlie squinting eve is already amblyopic, the child may resist the 
COM ring of the good eye b> attemphng to brush the card away with 
his hand, or by moving his head to get out from behmd the card- 
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Simply because he resents being prevented from using the good eye 
Or, if amblyopic, the crossed eye may wander m attempts to focus 
on the hght 

All of the foregomg will determine the presence or absence of 
tropia With a httle practice, this simple test may also be used to detect 
phona ( Fig 121 ) The same procedure is followed but now the atten- 




When tlie fixing left eje is blocked (B) the duergtnt nght l>i, S' s 
mcdialhj (arrow) to fix upon the light. It is the medial swing of tlic l>l io 
slant it IS called upon to fix tliat makes Uie diagnosis of exotropu. 

bon IS focused on the eye behind tlie card Since phona is onl> J 
tendency to deviate, both eyes fi.\ upon tlie hght unbl the interposct 
card, by blocking one eve and so destroving the binocular coor ina 
bon, allows tint tendencj to become manifest Thus the appartn > 
straight eye will deviate only when blocked . t t w 

Occasionally strabismus may be elicited only if the same ts 
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perfonned v.th the dadd vaewang a 
plrenfhoTd^tTe fl^^ght 

Spaa to a neS lagh t'Lcome phona for a dastarat oaae or vace 


versa 



A 



Fig 121 —Left cxoplioria Although the left eye has a tendency to diverge, the 
chilli U able to keep it in iiosition by making an effort Thus, in A, both eyes are 
straight and fixed upon the light In B. this effort has been Interfered with by 
blocking the c>e, causing it to diverge (The card is opaque, but is drawn « 
l/iuugfi franipareni for the purpose of illustration ) 

Wlicn the card u removed, the left eye may be detected m tlie process of 
rttumJng to tlic fixing position, shown In A. 

It as again cnaphosazed that with a little pracbee, all of the above 
testing can be performed in less than two minutes 
In addition, m children over 3 or 4, it as possible for the examiner 
to reassure liniiself of tlae absence of amblyopia by checking the visual 
aciiit) of each e\e separately Many physicians do not perform this 
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test because of the child’s ignorance of the alphabet used in ordmarv 
Snellen eye charts In fact, a visual defect often remains undiscovered 
until the child is tested in school, with the teacher instead of the 
doctor performing a part of the child’s physical examination (for such 
it IS, just as surely as is the determmation of the blood pressure or 
the auscultation of the chest) 

Any surgical house can supply Snellen eye' charts designed for 
pediatnc use The most common are those with famihar pictures, and 
those with the letter E turned m different direcbons, the latter type 
IS preferable, m my experience On one visit, the E chart is shown to 
the child and mother and its purpose explamed The mother is then 
given or mstructed to make a round card about 4 mches m diameter 
with a smgle letter E on it about 2 inches m height and advised to use 
it as a game at home, wth the chdd holdmg the outstretched fingers 
of his hand to correspond with the direcbons of the “fingers” on the 
letter E The posibon of the latter is changed from moment to moment 
by the mother holdmg the card, and the child learns to respond ac- 
cordmgly Thus, tramed, it takes no more than a few minutes dunng 
his second visit to the doctor to demonstrate the acmty, or lack of it, 
in each eye 

Where substanbal refracbve error or ophthalmoscopic evidence of 
pathologic change have been ruled out, markedly dimmished acuitv 
m a consistently squinting eye must be considered presumpbve evi- 
dence of amblyopia Occlusion of the good eye by means of a snug 
patch may be started as early as age 2 Often hvo or three hours a 
day IS sufficient, while in cases of profound amblyopia, I have not 
hesitated to patch the fixing eye all day every day for four to sl\ 
weeks at a time, with rest periods of several weeks bebveen courses 
The parent should be warned to expect, and mdeed to hope, that the 
formerly straight eye may be the one to become crossed, and to recog- 
nize that the purpose of this treatment is not to straighten the e>es, 
but to correct the poor vision 

The period concurrent with or shortly followmg courses of occlusion 
IS often ideal for starbng orthopbc traimng m suitable cases In lac 
there are on the market mevpensive sets consisting of stereoscope an 
appropnate shdes which may be used at home by an mtelligent paren 
and cooperabve chdd under the supervision of the ophthalmologist as 
an adjunct to other treatment or pre- and postoperabvely 

Where the strabismus is of the alternating type from the outset am 
parbcularly where visual acuity' is equal in the two eyes or almos so, 
occlusion IS usually minecessary Where the strabismus is only occa 
sional (phona) and acuity is equal, occlusion is dcfimtelv contrain i 
cated, this is logical smce even without interference the tin 
struggling to maintam binocular vision and occlusion of course nu c 
bmocular vision impossible 
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What the General PracUtioner or Pediatricim ^ 
the general prachhonei or pediatrician is m a 
conmbubon to the management of strabismus by the Mowing 

1 Recognibon of the condihon and of the importance of early treat- 

2 Aivmeness that prevention of amblyopia is more important in 

the child of 2 to 5 than the cosmebc deformity 

3 Awareness that the cosmebc deformity becom^ a psycholo^- 

cal problem beyond the age of 5, and should be corrected by 
then 

4 Abihty to make a sunple test for strabismus, to detenrune 

(a) If the strabismus is only apparent and not real, or 

(b) If the case is only a phona, or 

(c) If the case is a hopia and if so whether the child 

suppresses one eye entirely as shown by the test and 
by markedly dimmished acuity (amblyopia) 

5 In the latter event, the pracbboner may quite properly msbtute 

occlusion of the fixmg eye even before the child is seen by the 
ophthalmologist, especially m such locahbes where the latter 
IS not readily accessible 

6 Makmg it a prachce m all cases, strabismus or not, to test visual 

acuity as an mtegral part of the complete physical exarmnabon 

CONGENITAL DACRYOSTENOSIS 

This IS not a stenosis m the true sense, but an obstrucbon of the 
nasolacnmal duct either by a mucus plug or an imperforate lower end 
of the lacnmal sac Its importance to the general pracbboner hes in 
the fact that he can cure the majority of cases himself 
The first symptom is usually tearmg of one eye, rarely both eyes, 
and this becomes mamfest during the first few weeks of hfe Discharge, 
mucoid or purulent, comes later and is the result of stasis of the tear 
fluid causing secondary infecbon This provides an important differen- 
tiation from ophtlialmia neonatorum, which is purulent from onset 
and usually occurs within the first week, while the mucoid discharge 
and hyperemia of the conjunchva resulbng from silver mtrate clear 
up a few days after birth and are rarely accompamed by tearing A 
drop of fluorescein 2 per cent solubon should be mstilled to make 
certain that the tearing is not due to a comeal abrasion 

Another s>'mptom, though less common, is a swelbng m the region 
of the tear sac-the area just mfenor to the mner canthus The parent 
should look on while doctor expresses pus from the punctum into 
the c<^uncti\al sac by making gentle but firm pressure over this 
area The parent is then told that the treatment at home consists of 
not Uius emptying the sac so that it regurgitates into the eye, but of 
making pressure with the finger bp backward and downitard thus 
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ably meant death, and surgery in the diabetic was a battle between 
the surgeon and the internist Today, we see juvenile diabetics grow- 
mg into adulthood as "normal” citizens who accept all of the respon- 
sibihhes thrust upon them Pregnancy m the diabetic is no longer 
prohibited and the mortahty of the offspnng is not too hi^ to allow 
diabetic mothers to carry on Life expectancy of the diabetic now 
approaches seventy years, only sh^ily short of normal expectancy 
Even bolder advances are bemg made Diabetics are now candidates 
for insurance which heretofore has been completely demed them 
All of these are tremendous advances of comparatively rapid speed, 
but m spite of this greater challenges are before us The degenerative 
processes which are disproportionately high m the middle-aged and 
elderly diabetic force us to concentrate our researches on the all too 
common comphcations such as retmopathy, coronary disease, renal 
comphcahons and peripheral vascular disturbances It may be that 
these are not the comphcations of diabetes, but m an mdividual who 
has diabetes there may be a fundamental disturbance and diabetes 
may be only a sm^e expression of this fundamental disturbance 
The past twenty-five years have brought tremendous aids to the 
physician m the care of ^s diabetic patient However, with the newer 
studies of the mtermediary carbohydrate metabolism, isotopes and 
alloxan, the diabetic may expect even greater advances m the next 
twenty-five years than he experienced m the past This challenge is 
bemg accepted by the mdividual physician as well as by the American 
Diabetes Association and the phflosophy of the Association as well 
as the activity of its vanous committees is predicated on the behef 
that by persistent and umelentmg effort the diabehc can be assured 
of even greater rewards 
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miUang the contents down through the nasolacrimal duct and into 
the nose This should be done once or twice daily, when enough 
mucus has accumulated in the sac Its repeated forced passage doswi 
the duct often is m itself sufficient to clear out any mucus plug In 
addition, two drops of a mddly astrmgent and vasoconstnctmg solu- 
tion, such as the following, should be mstilled in the eye at even' 
feedmg tune 


Zinc Sulphate 

002 

Bone Acid 

0 20 

Epmephenne 1 1000 

10 

Distilled water 

100 


If this procedure is not successful, the tear sac should be irngated 
by an ophthalmologist, and this is best done before die child is 2 or 
3 months old The reasons for promptness are twofold (1) the sec- 
ondary infection is less likely to have caused permanent changes m 
the duct and (2) pnor to 3 months irrigation usually can be done 
without general anesthesia My method has been to have the child 
and its nursing botde brought to the office at feeding bme, to w.ut 
about thirty minutes beyond this time in order to allow it to become 
too hungry to pay attenbon to anything being done to it when tlie 
mpple IS finally placed in its mouUi A drop of 0 5 per cent pontocaiiie 
IS mstdled to dirmmsh the wink refle\, the iiunctum is gently dilated 
with a conical dilator, and normal saline is gendy forced into die sac 
with a fine, blunt canaliculus needle Often the child will seem to 
gulp or gag when the fluid passes into his nasopharj'in The saline 
may be colored green with a drop of fluorescein to make it more easily 
detected m the nose 

If the passageway cannot thus be opened after one or several at 
tempts it then becomes necessary to use lacrimal sounds to establish 
patency, and this is usually done under light general anesthesia 

CONGENITAL CvVTAILVCT 

The physician who recognizes diis condition very early renders a 
valuable serv'ice to die cluld, because it is being realized more an 
more that macular function develops best dunng the first year, an 
probably dunng the first si\ mondis of life Unless other sigis m ^ 
the ophthalmic surgeon suspicious that there is additional patho oyc 
aberration in the globes (in which case operation is dangerous), ii'r 
gery' should not be delay'ed Fortunately the procedure is simp e an 
takes less bme to perform than to descnbe Under light genera 
anesthesia a fine knife-needle is passed obliquely dirough the 
to make several incisions in the anterior capsule of the catarac o 
lens, die soft lens matter then absorbs after a few weeks contact wi 
the aqueous, leawng a clear pupil 
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Every newborn infant should, during the first few weefe of life and 
again S 6 months, be exammed for lenticular opacities Tbs is e^ily 
done m a darkened room (so that the pupils xvill not be too con- 
tracted) usmg a well focused ophthalmoscope The examiner looks 
through the “zero” lens, holdmg the instrument about W inch^ from 
the baby s eye. agam the latter sviU be much more docile “ he is 
tak-mg his bottle at the time A uniform red fundus reflex throughout 
the entire pupillary area is reasonable assurance that the lens is clear 
The evammer may then move closer to the pupil to do a routme m- 
spection of the fundus If. m the first mstance, any portion of the red 
reflex is darkened by a shadow, or if the pupil remains too small for a 
satisfactory view, one should not hesitate to instil two drops of pare- 
dnne 1 per cent or homatropme 1 per cent one-half hour before ex- 
ominahon This should also be done routmely if there is any history 
of other cataracts m the family or of rubella m the mother dunng the 
early months of pregnancy, smce this is a common cause of congemtal 
cataract 

OPHTHALMIA. NEONATORUM 


This condition is too well known to be discussed m great detad 
In recent years the sulfonamide drugs and pemcilhn have been the 
therapy of choice Of the former, sulfathiazole and sulfapyndine have 
been tlie most widely used, oral dosage bemg 0 25 gm inihally, fol- 
lowed by 0 125 gm every four hours for four or five days, or at least 
until one day after discharge has ceased and smears are negative 
Even more dramatic are the results obtamed from mtramuscular 
injections of 5,000 units of pemcilhn every three hours, with or with- 
out instillation of three drops of pemcilhn solution, 500 imits per 
cubic centimeter, m each eye every three hours By this method, smears 
are usually negative in one day, discharge clears by the second or 
third day, and recovery is complete m four to sl\ days 

It IS still important while there is much discharge to keep the con- 
junctival sac free of pus by normal salme irrigations every hour or 
tuo However, care should be exercised in admmistration of this 
Ireatincnt lest too much entluisiasm cause injury to the corneal epithe- 
lium resulting in ulceration and scarring 


INTERSTITIAL KERATITIS 

This IS a prolonged and disabUng disease, fraught with the dancer 
of permanent usual impairment It is characterized by pain and lacn- 
ination, with photophobia usually marked, and identified by a haziness 
of the deeper layere of the cornea, at first detected only by magnificZ 
tion or with die sliNamp, m some cases becommg so marked as to 
make the entire centra porbon of tlie cornea a light gray The redness 
of the eje is of the ciliary type-the engorged vessels radiabng from 
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the limbus like a sunburst— rather than the diffuse and more umfonii 
injection of conjunctivibs 

Its etiology is predominantly congenital syphilis (although tubercu 
losis, nephritis, smalIpo\ and maiana have been unphcated in rare 
cases) and the famihar tnad of prominent frontal bones, saddle nose 
and Hutchmson teeth help matenally m pomtmg to the diagnosis It 
IS rare m children under eight and is more common m girls than in 
boys It often mvolves one eye weeks or even months before the 
other Treatment consists of anbluetics, mydnabcs, heat, artificial fe\ er, 
intravenous typhoid mjecbons, foreign proteins and dark glasses Its 
durabon may be many months, subsidmg by lysis and leaving cloudv 
comeae and dnmnished vision Recent experience with adjuvant 
therapy m the form of several milhon umts of pemcilhn over a penod 
of a few weeks hold some hope of lessenmg durabon and se\ent>', 
but more mvesbgabon remams to be done along this Ime 

It should be kept m tmnd that true congemtal lues is not passed on 
to the third generabon, and much needless turmoil in the family may 
be avoided by not discussing the ebology save where some direct 
benefit will accrue 


PHLYCTENULAR KERATITIS 

The comeal form of this disease is less common but more severe 
and may be more permanently disablmg than its conjuncbval counter- 
part It is characterized by single, minute, discrete, superficial infiltrates 
of the cornea of one eye, accompamed by intense pam, lacnniatioii, 
photophobia and spasm of the hds This mfilbate very quicklv be- 
comes shghtly elevated and presents the appearance of a bny nodule, 
about 1 mm in diameter which does not stain with fluoresceui and is 
surrounded by clear cornea After a few days, the conical epithelium 
at the apex of this nodule becomes eroded and will then take tlic 
fluorescein stain Shortly after this tlie symptoms begin to subside, m 
a bny vasculanzed scar remains Often the process is repeated m ot itr 
parts of the cornea and if the child is so unfortunate as to have ai 
one or more in the pupdlarv area, a permanent visual defect resn > 
The same process in the bulbar conjuncbva presents symptoms verv 
much milder and, of coiuse, with no unpamnent of vision 

For the comeal phlyctenule, a drop of cocaine 3 per cent inav iv 
reqmred before the child will permit exammabon Local 
consists of abopine sulfate 0 5 per cent solubon or scopolamuic 
per cent solubon mstilled bvice daily and mercury in the 
yellow oxide 1 per cent omtment or calomel powder dusted on o 
cornea and bulbar conjuncbva three or four hmes daily Dark g assi 
may reheve the photophobia I 

More important is the general beabnent, since this conchbon u> 
commonly found m children who are somewhat subnonml plqsic 
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Anemia, malnutntion, foci of mfecbon and enors m hygiene shoul 
be corrected Diet should be low m carbohydrates and hi^ m pro 
terns The occasional very stubborn case may be controlled more 
readily by foreign protem mjecbons Many cases seen m eye clmcs 
with sbongly posibve Mantoux tests but no acbve tuberculosis have 
apparently been helped by courses of tubercuhn m]ecbor^ 

Points of similarity between mtersbbal and phlyctenular kerabbs 
include (1) mvolvement of cornea, with resultant opacificabon and 
vasculanzabon, (2) photophobia usually marked, pam and lacnma- 
bon often present, (3) cihary type of mjecbon, rather than con- 
juncbval type, and (4) absence of discharge so common to con- 
juncbvibs 

The principal differential points between mtersbbal and phlyctenu- 
lar kerabbs are 

InterjWtial Kcrantls 

1 Diffuse Involvement of considerable 

area of cornea, especially center 

2 Infiltrate is in deep layers of cornea 

3 Never stains with fluorescein. 

4 Duration many weeks or months 

with little remission imbl attack 
subsides 

5 Stigmata of congenital lues present 

6 Wassermann test positive 

VERNAL CATARRH 

Here the prominent symptoms are itching and bummg, sometimes 
intractable, tearing and photophobia are less pronounced, pam and 
blepharospasm usually absent Discharge is scant, strmgy, mucoid in 
character All cases are bilateral and recur annually for from two to 
ten years coinciding with warm, humid weather 

Objecbvely, the everted tarsal conjuncbvae appear to be covered 
with a mosaic of pmkish gray, flat-topped papules, over which is 
spread a bluish white, stnngy secrebon, so that the picture has often 
been described as resemblmg cobblestone pavement over which milk 
has been spilt In some 'cases, papillae may be seen at the hmbus of 
Uie Mmea as well Stained smears of the secrebon usually show large 
minibcrs of eosinophils ^ 

Tile disease is charactensbcally resistant to beabnent, and smce 
annual migration to places with cool, dry climate is rarely feasible 
pall.atne measures are in order These consist of dark glLes cold 
ipphcabons ephednne or neosynephnn drops Cold £racic acid 


Phlyctenular Keratitis 

1 Single minute, discrete nodules any- 

where on cornea. 

2 Infiltrates are superficial and cause 
tiny elevations of epithebum 

3 Apex of phlyctenule stains with fluo- 
rescem after first few days 

4 Duration of single attack rarely more 
than one week, but^may be many 
recurrences m fresh areas of same 
cornea 

3 Stigmata absent 

6 Wassermann test negative 
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Monohydrated Sodium Carbonate 1 0 

Distilled water 100 0 

This should be kept m the refrigerator and used ice-cold as an e\e 
bath every few hours 

Radium and carbon dioxide snow have been employed in tlie more 
severe cases, not without an element of danger Very recently, tlie 
successful use of radiafaon with the safer beta rays has been reported 
and this may well become the therapy of choice 


FOREIGN BODIES AND INJURIES 

The removal of embedded comeal foreign body m tlie child presents 
the problem of avoidmg general anesthesia It should be remembered 
that the doctor who msblls tlie anesthetic eye drops will be mistrusted 
by the fnghtened httle pabent, resulhng in a struggle and much 
lacerated comeal epithelium My method has been to seat the mother 
and child in the waibiig room and have the mother inshl drops of 




Horsehair 



Applicator 






Fig 122.— Horsehair loop for removal of superficial foreign bodies of cornea 
(magnified 2 x) The loop should extend inch beyond applicator 


pontocame 0 5 per cent or butyn 2 per cent every few muiutes for fi'C 
doses On return to tlie dark room the foreign body is removed from 
the anesthebzed cornea while the child behexes himself to be undcr- 
gomg merely anotlier examination 
For the general pracbtioner, the ideal instrument for corneal foreign 
bodies is made of a minute loop of horsehair, tied to the cad of a 
wooden applicator or toothpick bx means of sUk (Fig 122) 
safer than the needle or spud and yet much more precise Uian I le’ 
usual cotton-xx'rapped applicator xvliich so often abrades much o >e 
comeal epitliehum xxhile remox’ing the particle , 

At this point, I xx'ish to make a plea for the more general use ^ 
condensed illumination and of fluorescein m tlie exainuution o >e 
anterior segment of the eye An ordin.iry 25 xvatt mcandcsceii i^ ^ 
a fexv feet axvax from tlie ex'C, focused to a sharp point by ^ 

conxex lens (a simple burning glass" such as used bx elul 
Ignite xx'ood or paper), xvill disclose more detail of eoriiei ^ 

than xvill a much more poxxerful but diffuse liglit, such .is supp 
tlie axerage txamiriing light or pocket Ikishlight It takes xerx 



SOME COMMON OPHTHALMOLOGIC PROBLEMS IN PEDIATRICS 763 

prachce for the examiner to become adept at holdmg the lens wth the 
thumb and forefinger of the left hand, at the same time No- 

vating the upper hd with the fourth finger of the same hand ims 
leaves the right hand free for the removal of foreign bodies or for 
other mampdation 

A drop of 2 per cent aqueous solution of fluorescem instilled and 
then washed out of the conjunctival sac will aid the doctor m discov- 
enng many abrasions and ulcers of the cornea or conjunctii a 

The child with an eye mjury presents a special problem when first 
examniabon by the family doctor reveals a perforation of the globe, 
or a suspicion of the same Squeezmg of the hds due to fright or pam 
or resistance to medicabon or attempt at lavage has on many occasions 
resulted m prolapse of mtraocular tissues such as ins or vitreous, 
through comeal or scleral wounds Once diagnosed, this type of mjury, 
especially in very young or apprehensive or recalcitrant patients, 
should be handled as htde as possible before being seen by the 
ophthalmologist A sterile dry dressmg should be apphed and if pos- 
sible the child should be hospitahzed At this pomt, avertm becomes 
the ophthalmologist’s best fnend. Prior to the advent of this drug I 
have seen, not infrequently, a simple comeal perforation converted 
into a gaping wound with prolapse of ins, vitreous or even lens as the 
result of a difficult induction dunng which the child struggled, 
squeezed the hds, or vomited 

The rectal msbllation of avertm has the advantage of mducbon 
without any resistance on the childs’ part — even less than that en- 
countered upon inserbon of the needle for intravenous anesthesia, 
Tlie child falls asleep m bed and the exammabon may be conducted 
without use of force or resbaint A few drops of cocaine 3 per cent, 
warmed to body temperahire, may be msblled to further dimmish 
sensihvity or reflex resistance If it is found that surgery is necessary, 
mbaveuous or inhalation anesthesia may then be admimstered qmetly 
while the pabent is sbll under the influence of avertm, thus obviabna 
the stonny mducbon which might have spelt disaster for the mjured 
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ACUTE CORONARY ARTERY OCCLUSION AND DIABETIC 
ACIDOSIS WITH RECOVERY 

Louis W Graniher, M D “ 

The frequency of angma pectons with glycosuria was reported as 
long ago as 1864, at which time Seegen,^ a country doctor, suggested 
that all patients with this complaint have the unne axammed for 
sugar Coronary artery occlusion with diabetic acidosis, however, is 
a comparatively rare chmcal enbty In a study of 890 attacks of 
coronary artery occlusion Master, back and Jaffe^ noted that three 
had occurred with diabetic acidosis Among 362 patients with diabetic 
acidosis treated at the Deaconess Hospital (Joslin^) tliere was only 
one case with a coronary artery occlusion 

The followmg case report is of mterest because it shows the sudden 
onset of such a syndrome with several unusual features during the 
course of the illness 

A 53 year old white man was admitted to the Rockaway Beach Hospital on 
December 19, 1945, with a lustory of substemal pam of forty-eight hours dura- 
tion 

Past History —This was essentially unimportant witli the exception of an atlacl 
of induenza in 1918 In 1942 tlie patient was told tliat he had a high blood pres 
sure and in August of that year he experienced a shght “feeling” in tlie upper 
of his chest while svalking on the street, which lasted a few moments nnd 
appeared after resting A few months later he had two similar episodes, at wbleli 
time he also developed a funmcle on tlie back of his left hand He expentno- 
no shortness of breath nor pain over tlie heart . . 

Family History— Tho patient’s mother died at 92 from pneumonia and 
father at 75 from cancer of the stomadi One brother dic'd of carcinoma or tiic 
rectum at 46 Three brothers and one sister are hiing and well 

Present Illness— Six months before admission tlie patient was st^-d wU' 
cholang sensation m the right upper portion of tlie chest He rcmainc'd m beu o 
several weeks and then returned to work Unne, blood count and clcctrocai ) 
graphic traemg were normal He svas well until two days before admission ° , 

hospital when he experienced severe substemal pam radlatmg to Ins ncc 
down both arms He complained of weakness and headache, had no 
food was very thirsty ind nauseated, and he vomited He had epigastric as 
IS chest pain , , j/ 

Physical Examination —The patient was an alert, well devclo^tl an 
nourished man, measurmg 3 feet 5 inches m heig lit and weighing 133 pouo — _ 

* /Vssistant Physiuan, \Icdical Chmc, New York f’°st-Crjdualc Medical 
ind Hospital, New York City, Attending Physician, Rockaway Beac i 
Long Island 
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h.d bee. » fo, 

"'"SU IS^eirr ?|4" I 

respirations were 24 per minute His pressure was 90 mm 

P.P- »d 

the scantily filled veins indicated vascular collapse. 



Fig 123 —This shows a high take-off and inversion of STe and ST 3 typical of an 
acute posterior myocardial infarction 


Chest The prccordial dullness was increased to the left, no murmurs were 
heard The heart sounds were rapid and distant and were obscured by loud 
ilionchi There was dimmished expansion over the left side of the chest 

HHlomm Tliu liver was palpable three fingerbreadths below the right costal 
margin 

Neurological There w-as a blumng of both optic disks, all tendon reflexes 
vvcrc diminished, 

f^oratonj Study —The carbon dioxide combining power of the blood plasma 
was _0 volumes per cent Tlic blood sugar level was 525 mg per 100 cc . the non- 
proltm niUogcD was 40 9 mg i^r lOO cc. There was a 4 plus glycosuria, and the 
unne wnlaimd brge amounu of acetone and diacetic acid There was a moderate 
alhuiuinunx ^asional h>alme and granular casts were found on microscooic 
cxamuuuon of the unne The blood count revealed heraoglobm 93 per cent, red 
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blood cells 5,800,000 and wlute blood cells 27,000 (polymorphonuclear leulo- 
cytes 87 per cent, lymphocytes 23 per cent) 

The electrocardiogram showed a sinus tach>cardia of 130, low QRS conipk\« 
and slurring in all leads, Ti imerswn, Tj deep inversion, prominent Qa witli an 
elevated ST 3 take-off and T 3 deeply inverted, absent R 4 with a low and abrupt 
take-off of ST 4 (Figs 123-125 ) 

Diagnosis Coronary artery occlusion and diabetic acidosis 
Treatment — Morphme sulfate was immediately adimnistLrtd subcutaneoush 
in doses of 0 16 gm every four hours simultaneously with atropine sulfate OOOC 
The patient was also given 0 1 gm papavenne hydrochloride intravenously This 
was repeated every four hours as long as he was in shock or suffered pam (for 



Fig 124 —This shows Ta and T 3 upnght and still elevated, tiken five days blir 

forty -eight hours) Osygen was administered by means of a mask 
period Subsequently he lee-cived aminophvlhne 0 2 gin with phenubarbifal o 
gm three tunes a day , 

For hiS diabetic condition be receive-d 10 units of unmodified iiimhn 
cutaneously at hourly intervals for the first four hours Rlood sugir loeh i-*' 
diaridc combimng power of the plasnn, and unne for glucose and aextoiii 
detemimt'd at frequent intervals until a salisfaelory response was obtJm« 
mg the nevt eight hours it was ne-cessary to give Inin CO units follouexl 
units in tile* Second twelve hours making a total of 120 units m twinty four 
One liter of normal saliiu solution \v is adiiiiiiisterid intravinuusK, it I le 
500 cc jier hour Two liters of Mater uid broth wire adiiimistered o' 
rhiaimne hydroehlonde 50 mg and vitamin C 200 mg wen oi'"* every 
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hours As soon as lie was able to tahe fluids by mouth, 200 cc of fnut jmce ut 
gmger ale were given every two hours The insuhn was regulated by the uniuiy 
findings every three hours at first, then every four hours Solid foods were added 
graauaiJy to the diet and after two days the usual three meal schedule \vas re- 
sumed, totahng for the day 250 gm carbohydrate, 75 gm protein, and 75 gm. fat 
One fifth of the carbohydrate diet was taken at breakfast, two fifths at lunch, t\ro 
fifths at supper and a small imdaftemoon luncheon was given to avoid a Ajpo- 
glycemic reaction 

For three weeks the pabent required 80 units of globm insulin dail> which 
was ad m ini stered one hour before breakfast The urme was not allowed to become 



Fig 127 —Graphic mteriiretation shows Qj and Qn arc conspicuous, onl) Ta is 


inverted 


eoniplelely sugar-fret Tliere were no h>pogl>ctmic rcaclioiii and tlitrt wa> Ji 
patently sufficient residual insulin acbon tlirough the night to prevent 
gI)cosuna and a 2 otuna The insuhn requirement became less and less 
was supplemented with large doses of vitanim C and vitamin B compici 
discharged on February 8, 1348, eight weeks after admission, the paticnt^s 
was sugar-free vvitliout insulin Two hours after breakfast, tlic blood 
210 mg per 100 cc of blood and Uis blood cholesterol was 300 mg per 

of blood , 1 . ifter 

On March 23. 1346, tlie blood sugar and blood cliolesterol ^ 

bre ikfast were 143 and 212 mg per 100 cc of blood rispeclively A ^ 

plate showed a heart within normal hmits (Fig 126) Tlie electroear io»r 
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It has been shown that after a coronary artery occlusion a reflex 
occurs which tends further to decrease the blood supply to the m- 
farcted region and to the remainder of the heart muscle This reflex 
vasoconstncbon acts through the vagus nerve The use of atropme 
here is specific and with ammophylhn or papaverme the coronary 
circulabon is improved * The mjured heart cannot long tolerate a low 
oxygen concentrabon and so oxygen must be supphed by mask or 
tent** Cruickshank® showed that the diahebc heart infused with dia- 
bebc blood does not utih 2 e the blood sugar unbl msuhn is added m 
physiological doses and that the diabebc heart does not react to 
msuhn unless the blood sugar is kept well above normal In cardiac 
disease, also, the use of glucose and oxygen mcreases considerably 
the cteabne phosphate of the myocardium ^ 

Durmg the acute phase of a coronary closure, there frequently oc- 
curs a disturbed carbohydrate tolerance The glycosuria may be only 
temporary and uondiabebc Raab and Rabmowitz® studied a group 
of twenty-one pabents with coronary occlusion and glycosuria Ab- 
normal glucose tolerance curves observed during and immediately 
vifter tlie occlusion became normal later m 67 per cent of their group 
They believed that the bansient glycosuria was caused by a disturbance 
of the vegetafave nervous centers of the bram Hoff and Hausner® 


were able to produce the same condibon m dogs by tying off the 
coronary vessels. In pabents dymg early of coronary closure, they 
found edema of the medulla and lower pons On the other hand, 
Cmickshank"' beheved that the transitory glycosuria during coronary 
thrombosis was the result of reflex spasm of the aheady diseased ves- 
sels m the pancreas and the decreased msuhn produebon accounted 
for the hyiierglycemia and glycosuna He felt that these pabents were 
potenbally diabetic and Uiat the glycosuna was temporary or per- 
manent. depending upon how much injury was done to the pancreas 
In other words, the quesbon of a true diabetes melhtus 4inot be 
settled with certainty at the brne of an attack of coronary thrombosis 
Dasidson and his associates** found a correlabon behveL penpheral 
s oscular failure and abnormal carbohydrate metabolism^, usually 
(xxurnng u, Uie older age groups There was no evidence of cli3 
diabetes m any paUent after recovery High ictenc indices an“ 
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longed prothrombin times were present m most of their cases of 
medical shock and at autopsy an early central necrosis of the h\er 
could be demonstrated 


Coronary sclerosis and thrombosis are unusually frequent in diab- 
etes, parbcularly m the mild and older diabebc Atherosclerosis of 
the coronary vessels is the typical cardiac lesion m the diabefac The 
diabebc with angma had a poor prognosis in 136 cases recorded by 
Root and Graybiel Half of the fatahbes occurred during the first 
year after the onset of the angma, most of these pabents, however, 
were poorly treated for their diabetes Among 100 diabebc autopsies 
in the senes of Nathanson^^ there were forty-one subjects with ex- 
tensive disease of the coronary artenes Blotner^'* found a similar pro- 
porbon m his cases Joshn*^ noted that angma pectons usually occurs 
on an average of rune years after the onset of diabetes and that tlie 
incidence trebles m the second ten years Twice as many hypertensive 
diabebcs are apt to have coronary i sease as the diabebc vvitli normal 
blood pressure Moschcowitz*® is of tlie opimon that m arteriosclerosis 
there is an artenocapiUary fibrosis of the pancreas which is the cause 


of the diabebc state and hypertension 
Myocardial degenerabon was found at autopsy m every case of 
diabebc coma reported by Foster The short durabon of life after 
the onset of angma pectoris in a diabebc is well explamed by the 
seventy of the coronary disease and myocardial changes found at 
autopsy In a heart with gradually developmg occlusions of tlie cor- 
onary vessel, however, the collateral cnculabon may compensate sut- 


ficiently to prevent appreciable myocardial damage 

In diabebc acidosis, the elecbocardiogram shows definite changes 
According to Sboud,^® the maximum abnormahty develops tvventj- 
four hours after the height of the acidosis and after the blood chem 
isby has returned to normal There is lengthening of tlie QT interv a^, 
inversion of Tj and T_. witli ST depressions Usually the bacmg 
comes normal one week after the acidosis Bellet and Dyer,*" studymo 


the elecbocarchographic bacings of seventeen diabebc patients m 
coma, found T wave changes m every case, all tlie tracings 
normal withm a few days In coronary occlusion with diabetic 
heart block may occur wluch may or may not be permanent, 
dell-* reported in 1933 a very interesting case vviUi transient a 


DIOCX ff 

On the other hand, there is evidence that the diabebc hear s 
durmg hypoglycemia Here there is a decrease in the amp itu c 
the T wave and displacement of the RT segment 
cause exbasystoles and even auricular fibnllabon Fislibcrg ^ ^ 
that ketosis is the only mdicabon for insulm in diabebcs vvi 
disease and advises hyperglycemia m the early phase o cor 


acute coronaby aktery occlusion and diabehc acidosis 
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thrombosis The diabetic heart stores glycogea better with a blood 
sugar above normal whereas a rapid fall m blood sugar m such a heart 
may cause angina pectoris or even coronary occlusion 

THERAPY 

Several important pomts were brought out m the treatment of the 

case just reported ' .7 x ^ 

1 A patient may be gravely ill with diabetic acidosis without 
ally going into coma This fact has been emphasized by AlbreAt - 
In 452 cases of diabetic coma summarized by Joshn (quoted by 
Albrecht-^) only 18 per cent were totally unconsaous or m true coma 
In our case the prompt recognition of coronary occlusion m a patient 
wth diabetic acidosis enabled us immediately to institute energetic 
treatment and a well ordered program of management of both condi- 
tions No detail was too small to be overlooked Occasionally the signs 
and symptoms of coronary thrombosis are masked by aadosis or coma 
Our pabent was a mild or latent diabebc who was precipitated into 
diabebc acidosis by a myocardial infarchon 
2 Too little insulin in the presence of diabetic acidosis can be a 
serious error Death from diabebc coma is much more likely to occur 
from undertreatment than from overtreatment Hypoglycenua is usu- 
ally unheard of m the first sl\ hours of severe acidosis and mtravenous 
glucose during this bme is seldom indicated ^ In coronary thrombosis 
resistance to insuhn may develop so that large doses are necessary 
There have been rare reports of cases where overdoses of insulm have 
precipitated angma pectoris m diabebcs and occasionally a fatahty 
has occurred The danger has been exaggerated and there should be 
no hesitancy m the use of msuhn when heart disease is present A 
mild degree of hyperglycemia and glycosuna does no harm and m- 
crcascs the margin of safety Duncan^ points out that urmary tract 
infections may lead to a disappearance or diminubon of sugar m the 
urine even though there may be marked hyperglycemia 

3 Lost fluids and electrolytes must be adequately replaced in the 
tissues 

4 Bed rest must be enforced for seven weeks For the first ten days 
our pabent was not permitted to move himself m bed and was given 
sedabon to prevent restlessness He was kept on oxygen therapy for 
the first forty eight hours Dicumarol was not used It can be safely 
adniiiustered, however, to patients with coronary thrombosis Embohe 
phenomena may be reduced to one eighth and the mortahty rate to one 
fifth as a result of the use of dicumarol as shown by a companson of 
results m Wtv p.ihents who did and sixty who did not receive dicuma- 
rol Two hundred milhgrams should be administered daily by mouOi 
for a penod of one month and the prothrombm bme mlS 
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at between 30 and 85 seconds The dose of dicumarol may be reduced 
to 100 mg daily or every other day dependmg on the prothrombin tune 
5 Complete heeding of the myocardial infarction does not occur 
until at least three or four months have elapsed Therefore, restneted 
activity for the first six months is necessary Careful control of the 
diabetes is very important, parbcnlarly when it accompanies a cardio- 
vascular accident as m the case reported 

SUaniARY AND CONCLUSIONS 

A patient with coronary artery occlusion and diabetic aadosis pre- 
sented a grave medical emergency requiring energebc beatmenL 
Recovery followed the judicious use of msuhn, diet and bed rest Our 
knowledge is sbll nebulous as to the frequent occurrence of cardio- 
vascular disease m diabetes As Josim has said, “It is not that the diab- 
etes IS bad, it’s the company it keeps ” 
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Lymphosarcoma m childhood, Ifay, 
314 

nitrogen mustards in, Jan , 5, 10 
radioactive phosphorus in, Jan , 4 


Morphme m asthma of children, May, 
540 

in coronary thrombosis, Jan , 159 
Mumps, gamma globuhn m. May, 606 
Myeloma, endothehal, Jan , 510 

mulbple, bone marrow m. May, 536 
mtrogen mustards m, Jan , 5, 10 
radioactive phosphorus m, Jan , 4 
Myocarditis, focal, acute, foUowmg sul- 
fadiazme mtravenously, Jan , 34 
Myosarcoma of vagma, May, 518 


MAlJ^cEnEns, hyperinsulmism among, 
March, 477 

Maltosuna, March, 315 
Mannoheptulosurla, March, 315 
Measles, Jan , 64 

amidopyrine m, Jan , 64 
enccphahtis, Jan , 64 
gamma globuhn m prophylaxis. May, 
602 

in treatment. May, 602 
immune scrum in prophylaxis, Jan , 
64 

m treatment, Jan , 64 
Mclitunas, less common, diagnosis, 
March, 313 

Meningitis, bacterial, climeal features 
and treatment, Jan , 72 
llemopliilus influenzae, Jan , 78 
streptomycin m, Jan , 78 
influenzal, Jan , 70 
menlngococcic, Jan , 71, 73 
pcmcilhn in, Jan , 76 
sulfonamides in, Jan , 08, 75 
prophylactic use, Jan , 70 
supportiso tlierapy, Jan , 75 
pncimiococcic, Jon, 71, 77 
staphylococcic, Jan , 70 


Neoplastic diseases, diagnosis and 
management, in childhood, May, 498 
Nephntis, Jan , 134, 136 

interstitial, followmg sulfadiazine in- 
travenously, Jan , 34 
Nephrosis, Jan , 134, 138 
hpoid, Jan , 138 
rutm therapy, Jan , 141 
Nervous system, tumors, m childhood, 
May, 501 

Neuroblastoma, May, 504 
bone marrow m. May, 535 
Neurofibromatosis, May, 522 
Neurosyphilis, congemtal, penicilhn m, 
May, 041 

Neutropema, splenic, bone marrow in. 
May, 535 
Nevus, May, 520 

Newborn, erythroblastosis in, Rh fac- 
tor and, Jan , 240, May, 705 
Niemann-Pick’s disease, bone marrow 
m. May, 535 

Nitrogen mustards, in treatment of 
neoplastic and alhed diseases of hem- 
opoietic system, Jan , 3 
Nitrogl>cerin m coronary disease, Jan 
158 


streptococcic, Jan , 79 
tuberculous. Jan , 7i, 80 
Ml ningococccmia. Jan , 73 
without memngitis in children, Man 
531 


Metcuiial diuretics in 
discise*, May, 570 
Mononucleosis bone 
532 


rlieumatic heart 
niarross in. May, 


OUESE thyropituitary deficiency in the 
male, May, 731 

Obesity complicating diabetes meUitus, 
March, 389 

Obstetnes. Rh factor in. May, 702 
Ophthalmia neonatorum. May, 759 
Ophthalmologic problems m pediatnes 
May. 750 
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Opsonocytophagic lest in brucellosis, 
Jan, 1G4 

Orbit, tumors, m childhood. May, 505 
Osteochondroma, May, 508 
Osteogeme sarcoma. May, 509 
Osteoma, osteoid, Jan,, 508 
Ovarian dwarfism. May, 720 
Ovary, tumors, m childhood. May, 517 
Oxygen therapy m coronary throm- 
bosis, Jan , 159 

Oxyhyperglycemia, March, 292 

Pancreas, mjunous effects of hyper- 
glycemia on, March, 270 
role, m diabetes, March, 267 
Pancreatic steatorrhea, Jan , 126 
Para-armnobenroic add m Rocky 
Mountam spotted fever m children. 
May, 647 

Paralysis, cerebral, therapeutic exer- 
cises in. May, 632 

Parathyroid msufiSaency, unusual clin- 
ical manifestations, Jan., 243 
Parkinson’s disease, Jan , 92 
Pediatrics, symposium on. May, 497 
Penicillin, dermatitis from, Jan , 37, 38 
fever, urbcana and migratory poly- 
arthritis due to, Jan , 38 
m atyp'cal pneumoma, Jan , 57 
m broDchopneumoma, Jan , 57 
in diphthena, Jan , 62 
m lupus erythematodes, Jan , 211 
m memngococdc merungibs, Jan , 76 
i neurosyphilis, congemtal. May, 
641 

m pneumococcic memngitis, Jan , 71 
in pneumonia, Jan , 21, 54 
in prevention of postembohc pul- 
monary infechon, Jan , 24 
in Rocky Mountain spotted fever. 
May, 650 

m scarlet fever, Jan, 63 
in streptococcic memngitis, Jan , 79 
in subacute bactenal endocarditis, 
Jan , 19 

m syphilis, congemtal. May, 638 
m pregnancy, prophylactic. May, 
638 

reactions to, adverse, Jan , 31 


Pentosuria, March, 316, 318, 322 
Peptic ulcer, Jan, 101 

aad neutralization, Jan, 108 
parenteral therapy, Jan, 111 
psychosomatic approach, Jan., Ill 
vagotomy for, Jan , 112 
Personahty disturbances in children. 
May, 668 

Phenobarbital m hypertension, Jan , 
150 

Phosphorus, radioactive, m treatment 
of neoplasbc and allied diseases of 
hemopoiehc system, Jan , 3 
Pitmtary dwarfism. May, 715 

extract in obese th>'ropitmtary de- 
ficiency m male, May, 734 
Pneumococcic meningitis, Jan , 71, 77 
Pneumonia, aspiration, Jan , 58 
atypical, Jan, 56 
Fnedlander’s bacillus, Jan , 59 
penicillin m, Jan , 21, 54 
serum therapy, Jan, 56 
sulfadiazme m, Jan , 53 
sulfonarmdes m, Jan, 53 
treatment, Jan , 52 

Pohomyehtis, atelectasis in. May, C09 
gamma globulm in, May, 603 
therapeutic exercises in. May, 031 
Polycythemia rubra vera, nitrogen mus- 
tards in, Jan , 5, 10 
radioacbve phosphorus in, Jan , 

4 

Posterior fossa tumor. May, 502 
Posture, poor, therapeutic exercises m, 
May, 630 

Pre-coma, diabeOc, March, 157 
Preeclampsia as hazard in prtgnnnev 
m diabetics, March, 395 
Pregnancy comphcating dubetes 
more than 20 j ears’ duration, 
March, 395 

diet in, effect on mlra-utcnne e m. 

May, 696 

Rh factor and. May, 702 
Pregnant woman, sypluhtic, prop >> ‘• 

U Ucatm nt with peniciUm, aiaA 

636 ,, 

Prcgneninolone m functional 

b*ecding, Jan , 231 
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Progesterone m dwarfism, May, 729 
m functional ulenne bleeding, Jan , 

231 

Prostate, tumors, m childhood. May, 

517 

Protamine zmc insulm, action and 
uses, March, 330 
management of diabetes with, 
March, 2)Sn 

mixtures and modifications, 

} larch, 335, 343 
management of diabetes 
with, March, 338 
NP50, March, 335, 338, 345, 

348 

NPCSO, March. 350 
2 1 mixture, March, 335, 338, 
345, 346 

Psychosomatic approach in general 
practice, Jan., 213 

Purpura, thrombocytopenic, bone mar- 
row in. May, 533 

Pyelonephritis, acute, complicating di- 
abetes melhtus, March, 418 
Pynbenzamlne m allergic disorders, 
Jan , 47 

in asthma of children. May, 540 
Pyuna, causes, direct and indirect. 
May, GOO 

in infants and children. May, 665 

QoiMDLNt m coronary thrombosis, Jan , 
103 

Quimnc in lupus erylhcmalodes, Jan , 
211 

lisDiopiiospaonts in treatment of neo- 
plastic and allied diseases of hem- 
opoietic system, Jan , 3 
HaJium treatment of functional uterine 
bkedmg, Jan , 233, 234 
Renal glycosuria. March. 291, 311 
of pregnancy, March, 314 
Rest in coronary thrombosis, Jan., 158 
159 

lielinobListoma, May, 508 
Rh factor Jan., 236 

and crythroblistosis fetalis, Jan, 
210, Afoy, 705 


Rh factor and pregnancy. May. 702 
in transfusion reactions, Jan , 239, 
May, 700 

mode of action and chnlcal result. 
May, 700 

Rheumatic fever, acute, treatment m 
children, May, 557 
m adults, Jan , 94 
treatment, Jan , 99 
protracted phase, sanatorium care 
May, 564 

heart disease, May, 557, 572 
Rhinitis, vasomotor, benadryl in, Jon, 
46, 49 

pyribenzamine in, Jan , 49 
Rickettsial diseases, immnmzation. 
May, 597 

Rocky Mountain spotted fever in chil- 
dren, treatment and prevention, 
Sfoy, 647 

Rutin in nephrosis, Jan , 141 

Sauctlates in rheumadc fever, Jan, 
99, May, 580 

Salmonella food poisoning, Jan , 122 
Sarcoma botrioides. May, 518 
Ewing’s, May, 510 
orbital, May, 505 
osteogenic. May, 509 
Sauer’s vaccine in whoopmg cough 
prophylaxis, Jan, 65 
Scarlet fever, Jan , 62 

gamma globulin in. May, 605 
immunlzaboa. May, 598 
penicillin in, Jan, 63 
serum therapy, Jan , 63 
Schizophrenia m childhood, early rec- 
ogmdon. May, 676 
Seliwanoff reaction, March, 320 
Serum, immune, in measles prophylax- 
is, Jan, 64 
treatment, Jan , 64 
in Rocky Mountain spotted fever 
May, 650 

In whooping cough prophylaxis, 
Jan, 65 

treatment, Jan , 68 
therapy in Hemophilus influenzae 
mcmngitis. Jan , 78 
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Serum therapy m pneumococcic men- 
mgitis, Jan , 77 
m pneumoma, Jan, 56 
in scarlet fever, Jan , 83 
Shig llosis, Jan , 113 
Skm tests m brucellosis, Jan , 194 
S aallpox, immunization, J/ay, 595 
Somatopsychic aspects of behavior dis- 
orders m children, May, 668 
Spmal cord tumors m childhood. May, 
504 

Splenomegaly, congestive, bone mar- 
row m. May, 534 
Sprue, Jan , 128 

Staphylococcic menmgiUs, Jan , 79 
Staphylococcus food poisomng, Jan , 
121 

Steatorrhea, Jan , 125 
“idiopathic," Jan , 128 
miscellaneous causes, Jan , 131 
pancreatic, Jan , 126 
Sternal puncture, technic, May, 526 
Strabismus, May, 750 
tests for. May, 752 
Streptococac menmgitis, Jan , 79 
S'reptococcus food poisoning, Jan , 123 
Streptomycin m influenzal menmgitis, 
Jan , 70. 78 

m mtractable postpartum unnary m- 
fection, Jan , 25, 27 
Subaortic stenosis, congenital, with as- 
sociat d anomahes of aorta. May, 
543 

Subcutaneous tumors of soft support- 
ing structures, May, 521 
Sucrosuna, March, 315 
Sugar m urme, differential diagnosis, 
March, 301 

Sulfadiazine m atypical pneumonia, 
Jan , 57 


Sulfamerazme in meningococcal nitn- 
mgitis, Jan, 75 

Sulfanilamide, hemolytic anemia due 
to, Jan , 33 

Sulfasiuidme in bacillary dysenleiy, 
Jan, 115 

Sulfathiazole m meiungococcal menin- 
gitis, Jan , 75 

leukopenia due to, Jan , 34 
Sulfonamides in bacillary d>scnti.n, 
Jan , 115 

in memngococcid memngilis, Jan , 
68, 75 

prophylactic use, Jan , 70 
in pneumococcic memngitis, Jan , 77 
in pneumoma, Jan , 53 
m Rocky Mountain spotted feicr, 
contramdicated. May, 650 
reactions to, Jan , 31 
sensitivity to, Jan , 36 
Summer camps for diabetic cluldreii, 
March, 435 

Supratentonal tumor, May, 502 
Sympathetic nervous system, tumors, in 
childhood, May, 504 
Syphilis, congemtal, pcnicillm m, Ha'Ji 
638 

m clnldren, treatment, newer con- 
cepts, May, 636 

in pregnancy, pcmcilhn m, propii)' 
lactic use. May, 636 

TEsrPEiiATimE, body, basal, in 
tional utenne bleeding, Jan, 

Teratoid tumor in children, May, 199 
Teratoma in children. May, 500 
Testicles, tumors, in childliood, nay, 
517 

Testosterone in dwarfism. May, 729 
in functional utenne bleeding, Jan^ 


in bronchopneumonia, Jan , 57 232 

in memngococcal memngitis, Jan , Tetanus, immunization. May, 5G0 
76 Tlieobrotmne in coronary disease, Jan 


in pneumonia, Jan , 53 158 . 

intravenous use, interstitial nephritis Theophylline m coronary disease. 


and acute focal in>ocarditis fol- 
lovvmg, Jan , 34 

Sulfaguarudme in bacillary dysentery, 
Jan, 115 


Thiocyanate-s m liyperteruion, ;un, 

Thrombocy topuilc purpura, bone in-' 
row in. May, 533 
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professional donors, away from hospital atmosphere which sometimes 
frightens prospective donors and readily accessible for laboratory 
work The bank is staffed by physicians, nurses, techmcians and sec- 
retaries It IS open approximately twelve hours every day except Sun- 
day At the bank all records of donors’ and recipients' blood group- 
mgs and Rh factors, as well as other pertinent facts about donors, are 
ffled. ^ 

Cross matchmg of donors’ and recipients’ bloods, m most instances, 
IS arranged through the blood bank 

All blood donors undergo phlebotomy at the blood bank In most 
mstances the blood of donors is taken at the bank for the necessary 
tests All blood is drawn mto vacuum bottles containing a special 
mixture of dextrose, sodium citrate and citnc acid which permits 
storage of the blood for up to twenty-one days However, blood is 
seldom kept that long before it is used Regular dehveries of blood 
are made from the bank to the vanous hospitals at stated mtervals 
dunng the day Each hospital usually carries an adequate supply to 
meet its own emergency needs for transfusions but emergency deliv- 
eries are made from the bank if necessary 

At the blood bank ambulatory patients may be given blood trans- 
fusions and observed for several hours This work is done in the after- 
noon when the bank is otberxvise not parhcularly busy In cases of 
polycythemia m which patients are ambulatory phlebotomy is ear- 
ned out at the blood bank If a hospitalized polycythemic patient 
needs to undergo phlebotomy it is performed m die hospital 

A physician from the chmeal pathologic laboratory spends part ot 
each mommg m the blood bank supervismg the mterco-ordmation o 
the two services 

Blood transfusions are actually administered under the direct supen 
vision of the Section on Anesthesiology Almost mvanably all paben 
who have transfusion reactions are encountered first by physinans 
of the Section on Anesthesiology They commumcate with the 
cian whose patient has the reacbon, and an arrangement is 
treatment of the patient’s reacbon If it is desuable to ' g 

consultabon Muth die hematologist, chmeal pathologist or both 
are arranged by the jiiiysician or anesthetist All bansfusion reac o 
are recorded carefully in detail and discussed at the bunoothly m 
mg of the blood transfusion service committee From these c 
sions certain mfonnabon is obtamed, treatment for future 
IS discussed and necessary clianges m admmisbation are propos 
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Diabetes melhtus, insubn in, effective 
tuning, March, 327 
nuxtures and modificabons, 335, 
343 

therapeuhe approach, March, 
336 

ty-pes and tlieir actions and uses, 
March, 327 

unusual requirements, March, 
359 

juvenile, March, 3S8 
lipemia in, March, 465 
longevity m, March, 384 
management when mouth feeding 
is contraindicated, March, 412 
mortahty rates, March, 372 

effect of insulm on, March, 
374 

geographical and raaal varia- 
tions, March, 370 
trends, March, 378 
by sex and age, March, 382 
urban-rural differences, 

March, 378 

mulbple complicabons, March, 415 
obesity and, March, 389 
pancreas in, role, March, 267 
pregnancy compheatIng, after 20 
years' durabon, March, 395 
prevalence in United States, 
March, 369 

public health and, March, 481 
pyelonephntis complicating, March, 
418 

recent statistics, March, 3G9 
surgery in, preoperahve and post- 
operabie management, March, 
420 

surgical complications, March, 411 
symposium, March, 259 
beatment, and incidence of com- 
plicabons, 391 
in cliildren, March, 279 
inccnbi cs to, March, 387 
tuberculosis complicabng, March, 
413 

Diabetic acidosis, March, 445 

children, rummer camps for, March, 
435 


Diabetic coma, March, 445, 457 

cbology and preyenbon, March, 
445 

pathologic phy siology, March, 447, 
464 

prognosis, March, 454, 473 
symptoms and course, MarcJi, 402 
treatment, March, 451, 467 
pre-coma, March, 457 
Diarrhea, epidemic, wth nausea and 
\omibng, /on , 123 

Dicumarol in coronary thrombosis, Jan , 
160 

Digitalis in coronary disease, Jan , 158 
Diodoqum in amebic dysentery, Jan, 
119 

Diphtheria, Jan , 61 
Dysentery, amebic, Jan , 116 
bacillary, Jan , 113 
sulfonamides in, Jan,, 115 

EixcTnocAnmocnAM in axis shift and 
heart strain, Jon , 172 
Emcbne in amebic dysentery’, Jon , 118 
Encephahbs, Jan , 83 
measles, Jan , 65 

Endocarditis, bacterial, subacute, pcnlc- 
lUm in, Jan , 19 

Endocrine therapy in funcbonal uterine 
bleeding, Jan , 231 
Entenc infections, acute, Jan , 113 
Erythroblistosis fetalis, Rh factor and, 
Jan , 240 

Estrogen therapy in functional uterine 
bleeding, Jon , 231 

Exton-Rose glucose tolerance test, 
March, 295 

Folic add in sprue, Jan , 130 
Food poisoning, Jan , 121 
Salmonella, Jan , 122 
staphylococcus, Jan , 121 
streptococcus, Jon , 123 
Foumcau compounds in allergic dl' 
orders, Jan , 44 

Fricdlandcr’s badllus pneumonia, Jan„ 
59 

Fruefosuna, March 31 S, 319, 3 — . 
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professional donors, away from hospital atmosphere which sometimes 
frightens prospective donors and readily accessible for laboratory 
work. The bank is staffed by physicians, nurses, technicians and sec- 
retaries It IS open approximately twelve hours every day except Sun- 
day At the bank all records of donors’ and recipients’ blood group- 
ings and Rh factors, as well as other pertinent facts about donors, are 
filed . 


Cross matching of donors' and recipients’ bloods, m most instances, 
IS arranged through tlie blood bank 
All blood donors undergo plilebotomy at the blood bank In most 
mstances the blood of donors is taken at the bank for the necessary 
tests All blood is drawn into vacuum bottles contaimng a special 
nm-ture of dextrose, sodium citrate and citnc acid which permits 
storage of the blood for up to twenty-one days However, blood is 
seldom kept that long before it is used Regular dehveries of blood 
are made from the bank to the various hospitals at stated intervals 
durmg the day Each hospital usually carnes an adequate supply to 
meet its own emergency needs for transfusions but emergency deliv- 
eries are made from the bank if necessary 
At the blood bank ambulatory pabents may be given blood trans- 
fusions and observed for several hours This work is done m the after- 
noon when the bank is otherwise not parbcularly busy In cases of 


polycythenua m which pabents are ambulatory phlebotomy is ear- 
ned out at the blood bank If a hospitalized polycythemic pahent 
needs to undergo phlebotomy it is performed in die hospital 
A physician from the chnical pathologic laboratory spends part of 
each mommg m the blood bank supervismg the mterco-ordmation of 


the two services 


Blood transfusions are actually admmistered under the duect super- 
vision of the Seebon on Anesthesiology Almost invariably all patients 
who have bansfusion reactions are encountered first by physiaans 
of the Seebon on Anesthesiology They commumcate widi the 
Clan whose pabent has tlie reacbon, and an arrangement is mage for 
treatment of the patient's reacbon If it is desuable to obtam fuller 
consultahon with die hematologist, clmical pathologist or both these 
are arranged by die physician or anesthetist All bansfusion reac on 
are recorded carefully in detail and discussed at die bunondily mcc 
mg of the blood transfusion seix’ice committee From these o 
sions certain informabon is obtamed, treatment for future 
IS discussed and necessary changes in admuusbabon ore prop 
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of whole blood to about 2 ml of sahne-citrate solution These sus- 
pensions of cells should be fresh and free from gross bacterial con- 
tammation If contammation. with bacteria occurs in the suspension 
of erythrocytes, panagglubnabon may be seen, with consequent 
faulty groupmg If blood cannot be examined for some tune after 
coUecbon, or when the specimen is to be mailed, it is best to place 
several miUihters of blood m a clean dry tube without anbcoagulant 
The blood is allowed to clot, the clot remaining m the tube in contact 
with the serum Fresh suspensions of cells can then be made at any 
tune up to two weeks by removal of a small amount of the clot and 
shakmg it up xvith sahne 

Two lands of serum of known agglubnm content are necessary for 
the performance of blood groupmg One is group A serum, which 
contains the ^ or anb-B agglubnm The other is group B senun, which 
contains the a or anb-A agglubnm Groupmg serum may be obtained 
from several sources The serum of pabents whose blood is being 
grouped may be saved and used for this purpose, if enough grouping 
IS done each day to provide a fresh supply of potent serum Profes- 
sional donors whose serum contams agglutinins m high bter may 
conbibute blood regularly to supply groupmg serum Soluble group- 
specific A or B substance may be injected mto such persons to produce 
even higher agglubnm faters Groupmg serum of animal ongin may 
be prepared by the mjecbon of erj’throcytes mto laboratory animals, 
usually rabbits This stimulates producfaon of a specific agglutinin 
agamst the parbcular kmd of erythrocytes used This serum may be 
dned and sealed m ampules It will maintain potency mdefimfely 
m this state When ready for use, the dried serum is dissolved m 
sahne solubon 

In many cases, blood groupmg is earned out with the use of only 
the erythrocytes of the pabent and known group A and group B serum 
As a safeguard, it is advisable to determine also the agglutimn con- 
tent of the pabent’s senmi by tesbng it against suspensions of kno\vn 
A and B erythrocytes This procedure acts as a check against <- 
groupmg determined by the use of erythroc>ies alone, and ^ ^ 
guard agamst erroneous reports More blood must be obtained rom 
the person whose blood is bemg grouped, m order to proside e 
serum, but this disadvantage is more than outweighed by the oeu^' 

gained , , 

The routme blood grouping technic emplojed at the Clinic invo i 
tesbng of both the serum and the erythrocytes of the 
knowi A and B erythrocytes and serum, respectuely This is 
glass shdes which contain three rows of shallow 
four wells in each row A drop of group A serum is placed m 
well of a row and a drop of group B senun is placed «vmii 

well. The groupmg serum used m this method is obtained y 


Pnoes ^ ®°®®<= 

2^^-- “'i- , , 

^ •' S'JiSi'^s&iSrLJJa'' 

'"■«-.‘^S;".S*v-2£' 

TAr. ^ ^Sghj, 


ab 


B 


Gfo 


“PA 


Git), 


“PB 




Gj 


'«)QP4 


Gfoi 


“PB 


+ 


Nation ^'^^berr. 
S!‘^‘L^‘^ and 


Vfes 


+ 

+ 


+ 


■f 




,^d.u/S!*«o„”^« jteS^«a.t jC^«d«,?;“p®T£ 

‘“‘'XS'“Cd°® ^ 


the 


^Sg/u, 


sus- 

eeu 


it 






Or 


of 



790 


GEORGE G STTLWELL 


grouping serum which has decreased in potency may give rise to false 
negative reactions It may be difficult or impossible to group the blood 
of newborn children because of the relatively low agglutmogen con- 
tent of erythrocytes m infants In some instances, the agglutmogen 
content mcreases so slowly that tlie groupmg cannot be definitely 
established until the end of the first year of life 

Difficulties may arise because of the presence of subgroups of the 
A agglutmogen The A 2 agglutmogen is much less agglutmable than 
IS the Ai type Unless highly potent typmg serum is used, agglutma- 
tion of cells contammg this A 2 agglutmogen may easily be overlooked, 
and such specimens of blood may then be erroneously reported as 
belongmg to group O The same consideration apphes to blood of 
group AnB If the weakly reacbng Ao component is not agglutmated 
by the groupmg serum, such specimens of blood are enoueously re- 
ported as belongmg to group B 

Most of the afore-menboned difficulbes can be obviated by group- 
mg the pabent’s serum against suspensions of known group A and 
group B erythrocytes As a rule, the use of this checking procedure 
IS not helpful among mfants, however, because tlie serum of infants 
may contain only agglutmms denved from the mother's circulation 
and may not contam any autogenous agglutmms 

THE RH FACTOR 

The Rh factor was first described in 1940 It is an agglubnogen 
which IS present m the erythrocytes of approximately 85 per cent 
of Caucasian persons, regardless of their sex or pmnary blood group 
The incidence of the Rh factor vanes considerably m different races 
It IS important chmcally, as emphasized elsewhere m this symposium, 
because certain persons who lack the Rh factor are capable of bemg 
scnsibzed to blood contammg tlie Rli factor Tlie Rh-negative person 
who are thus sensibzed respond by producing anbbodies against the 
Rh factor Thus, the basic laboratory tests involved m the Rli factor 
include the detennmabon of the presence or absence of this agglu- 
tinogen and the deteebon of Rh anbbodies in the serum of Rli-negJ 
bve individuals suspected of being sensibzed to the Rh factor 

Serum for use in determimbon of this factor may be of anima or 
human ongm The serum used m earlier phases of this work w> 
derived from animals sensitized to the blood of Rhesus monkeys 
anunal serums of this nature gave similar results when used injiara^^^ 
tests It was soon found, however, tliat serum of human origin • 
of tliree different vanebes One type of human serum 
to tlie onginal ammal anti-Rhesus serum and gave ^ ,'n], 

approximately 85 per cent posihve Tins was designated an 
serum Another type of human serum gave reactions that 
per cent posibve, and tins was designated anb-Rh'. The Ui 
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of human serum gave reactions that were 30 per cent positive, and 
was designated anti-Rh" 

These three human anti-Rh serums containmg specific agglutinins 
are used to detect the presence or absence of three corresponding 
.mbgens or Rh factors m human blood, designated Rh<„ and 
Rh" By the use of all three of these serums, the blood of human 
bemgs can be classified mto eight types or subgroups of the Rh factor 
as shown m table 2, by Wiener 

There are four types of blood which, for chmcal purposes, should 
be considered to be Rh-negahve These are types rh, Itt', Rh", and 
Rh'Rh" Persons who have blood which is classed m any of these 
four divisions should be treated as Rh-negative persons when they 
are recipients of transfused blood or when they present obstetnc 
problems concerned ivith the Rh factor This is not true, however, 
when these same people are considered as donors of blood Blood 
for transfusion as Rh-negahve blood should be obtained only from 
persons whose blood is of type rh, because type Rh' or type Rh" blood 
may cause reachons if it is transfused to persons who have become 
sensitized to these particular factors 


TESTS FOR THE DETERflUNATION OF TflE RH FACTOR 


For rouhne chmcal purposes, it generally is necessary to make 
tests only with the standard anh-Rho serum It is preferable to uso 
serum of human ongm This procedure will separate persons as havmg 
either Rh-posihve or Rh-negahve blood It has been suggested tliat 
this procedure be termed “Rh teshng” It has been suggested, also, 
that the procedure of use of all three Rh anhserums to classify human 
blood mto the eight Rh types be termed “Rh typing” 

The rouhne test employed at the Chnic for Rh teshng is the rapm 
shde test of Diamond and Abelson, m which anh-Rho serum or 
human ongm is utilized Blood for this test may be collected as is 
blood to be used m the Westergren erythrocyte sedimentation ra e 
test, by the addihon of 2 7 ml of blood to 0 3 ml of a 3 S per cen 
soluhon of sodium citrate The important element in this ^ 

use of a heavy suspension of erythrocytes, of approximately 50 per 


cent density. , . 

Two large drops of the blood are mixed with one large drop o 
teshng serum on a glass shde This is conveniently done by 
stirrmg of the serum and blood with the smooth round end or i 
glass test tube, the muture being spread on the shde over a , 

area of about 1 cm in diameter The shde is gently tilted bac a 
forth for two minutes and evammed macroscopically 
aggluhnahon of the ery’throcytes This test is best earned out 
of the hlfang box recommended by Diamond and Abelson 
descnption of this rapid shde procedure Tins consists of a " 
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bov mounted on an axis so that it can be tdted back and forth A 
low-power electric bulb is enclosed, and the box is covered at the top 
by a piece of frosted glass The bulb serves both to warm the shde 
contammg the serum-blood nuxture and to facihtate observation of 
the agglutmation of the erythrocytes The top of the box will accom- 
modate a shde large enough for the simultaneous performance of six 
tests 

One great advantage of this rapid shde test is that it utilizes serum 
contammg the blockmg antibodies This type of serum actually occurs 
more frequently than that contammg regular anh-Rh agglutinins, but 
it formerly was considered to be worthless as an Rh testmg agent 
The other important advantage is that the procedure is simple and 
rapid, it allows exammation of the blood of both patient and donor 
pnor to transfusion 

If defimte gross clumpmg of the erythrocytes is observed at the 
end of two mmutes, the result of the test is considered positive, the 
blood of the patient is classified as Rh-posiUve, and no further tests 
are performed If the test results m a negative or doubtful reaction, 
the blood is further exammed by means of the standard test tube 
method, m which the three vanebes of anb-Rh diagnosbc serum 
(anb-Rho, anti-Rh' and anb-Rh") are ubhzed Small test tubes, with 
an inside diameter of 7 mm , are used A drop of a fresh 2 per cent 
suspension of erythrocytes is placed m each of three tubes One drop 
of anb-Rho serum is added to the first tube, a drop of anb-Rh' serum 
IS added to the second tube and a drop of anb-Rh" serum is added to 
the third tube The serum and erythrocytes are mixed and the tubes 
are placed m a water bath at C for one hour The tubes are then 
ccntrduged for one mmute at a speed of 1,000 revolubons per mmute 
The tubes me then carefully exammed for evidences of agglutinabon 
m ^ classification is determmed as shown 

TESTS FOR TIIE DETER^tllNATION OF RH SENSITIZATION 

When ^-negative persons are exposed to the Rh factor either hv 
having I^-posihve blood transfused to them or by carrymff an r/ 
l,os,twc fetu. a cc,.a» number of them become L SItSdh 
response to the development of this sensibzabom ^ 

piar in tlie scrum of these persons Several tests have been 
to demotntrato dte ptereueo of Utese a.Sbofc 

(hat It gave a posUiv^ result ,n fact 

bodna found in tins test and the choteal 
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Erythrocytes of known Rh type are essenbal to performance of this test Under 
ideal conditions, it is necessary to have available group O blood of types Hhi, RI 13 , 
and rh. Fresh suspensions of erythrocytes are made by washmg of the cells once 
and the addition of enough sohne to make approximately a 2 per cent suspension 
Serial sohne dilutions of serum suspected of containmg anb-Rh agglutinins are 
made so that they range from pure serum to a ddubon of 1 64 Place three rows 
of small tubes with an inside diameter of 7 mm, m a rack Place a drop of the 
undiluted serum mto the first tube m each row Place a drop of the 1 2 saline 
dilubon of serum into the second tube m each row, mto the thud tube of each 
row place a drop of the 1 4 saline dilubon of the serum. Continue unbl the 1 64 
dilubon of serum is reached 

Add a drop of the suspension of Hhi erythrocytes to each of the tubes In the first 
row, to each tube m the next row add a drop of the suspension of Rha erythro- 
cytes, and to each tube in the last row add a drop of the suspension of rh erythro- 
cytes Shake the tubes to insure adequate mixmg, and mcubate in the water bath 
for one hour at 37“ C Centnfuga the tubes for one mmute at 1,000 revolutions 
per mmute, and eiamme the sediment for evidence of clumpmg The tubes are 
shaken or tapped very gently so as to dislodge the erythrocytes m the bottom If 
strong agglubnabon occurs, the erythrocytes will be dislodged at tlie first tap in a 
large clump Weaker agglubnabon will cause smaller aggregates of erythrocytes to 
ippear If no agglubnabon is present, it is difficult to dislodge the erythrocytes, 
ind addlbonal gentle tapping will cause them to swirl m an even suspension wth 
no appearance of clumpmg 

When no agglubnabon occurs in any of the tubes, it is concluded that there are 
no anb-Rh aggluUnms m the serum bemg tested. If agglubnabon occurs only w 
tubes containmg type Rhi erythrocytes, then the serum contains agglubm 
anb-Rh' Agglubnabon occurring only with type Rha erythrocytes indicate 
presence of anb-Rh" agglubnm If agglubnabon occurs with both typo Rhi and Iw 
erythrocytes, but not with type rh erythrocytes, then the agglutinins may 
anb-Rho, anb-Rho', or anb-Rho" To cl^sify further the agglutinins in this case, 
it is necessary to utilize a serum containing known potent anb-Rlio bloclMg an 
bodies Mix one part of this bloclang serum wth five parts of the pabent ® 
and repeat the enbre test If now there is no agglubnabon in any of the tubes, « 
serum contains agglubnm anb-Rho If only type Rhi erythrocytes are clumpc , 
the serum contains agglubnm anb-Rho' If only type ^2 erythrocytes are agg a 
nated, the serum contains agglutinin anb-Rho" 

For routine cbrucaJ purposes in determination of the presence or 
absence of Rh sensitization, it probably is not essential always to use 
known Rhi and Rho erythrocytes The routme procedure at the Chnic 
is to select at random three Rh-positive specimens of blood and one 
sample of type rh blood from the daily flow of samples of bloo 0 
which Rh determmabons have been earned out This selecbon or 
nanly xvill mclude all the Rh anbqens which are likely to be invo s 
m the produebon of anb-Rli agglutuuns The tubes are 
read m the same manner When no agglubnabon occurs, the r^ 
of the test for Rh sensibzabon is concluded to be negabve It 
tinahon is seen, the result of the test is reported as positive, an 
titer of anbbody is determmed by the highest dilubon of serum vv 
produces defimte clumpmg of the erythrocytes If agglutma ^ 

IS present in the 1 64 dilubon of serum, aditional diluhons ar 
until an end pomt is reached 
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Congluunatiou Test.-Because oE the relatively unsat^actory 
results obtained by testing for the presence of ^ti-Bh agglutai^ m 
persons suspected of being sensitized to &e Rb 
test was devised and was designated by Wiener as the conglutina- 
tion test” , , t j fl! I. 

This test is based on the presumption that there are two different 

kinds of Rh antibodies One is the ordinary anti-Rh agglutinin de- 
tected by the use of the afore-mentioned saline suspensions of Rh 
positive erythrocytes The other type of Rh antibody is the blockmg 
antibody or glutimn, and its presence can be detected only m plasma 
or serum media Accordmg to Wiener, when serum containmg this 
type of Rh antibody is mixed wth sahne suspensions of Rh positive 
erythrocytes, the antibodies “coat” the erythrocytes but no agglutma- 
tion occurs A third component, present m plasma or serum, is neces- 
sary for agglutination. This component is called “conglutinm,” and 
probably is a colloidal aggregate of plasma proteins The con^utinm 
IS absorbed by the specifically sensibzed erythrocytes, and it then 
causes agglutination Because the conglutinm essential for this re- 
action IS very easily dissociated mto its component protem molecules 
by even slight dilution of the plasma with any crystallme solution, 
it IS necessary assiduously to avoid the use of sahne m the preparation 
of tlie suspensions of erythrocytes and the serum dilutions used m 
the performance of the test 


The conglutnmbon test as done at the Clinic is performed in exactly the same 
manner as is the test for Rh agglutimns, with the exception that the suspensions 
of known Bli erythrocytes and tlie dilutions of the serum being tested are made up 
m AB plasma. The mixtures of serum and erythrocytes are placed m tubes, shaken 
Dgorously and incubated in the water bath at 37° C for one hour The tubes are 
centrifuged for one minute at 1,000 revolutions per minute, and are then exam- 
ined for evidences of agglutination The conglutination reaction usually is some- 
wlut tnore difficult to detect than is the aggluUnabon reacbon. The tubes are 
agitated more dwng the reading of the conglubnatloa test and the macroscopic 
appea^cc of the erythrocyte sediment pattern is not so reliable in this test as it 
is m the agglubnatlon test 


The roubne procedure m use at the Clinic is to perfonn the con- 
glutmabon test first, with use of AB plasma obtamed from the blood 
bulk If the result of this test is negahve, it is concluded that there 
IS no dcmoDstmble evidence of Rh anbbodies, and no further testmg 

'.li UL “ conglutmms are found, then a test for ordmary 

anli-uh aggluUmns is done ^ 
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Qical errors in blood grouping, clerical errors in recording the group- 
ing, accidental interchange of serums and blood samples, or the de- 
velopment m the patient’s serum of unusual and irregular agglutiruns 

Cross-matchmg tests mvolvmg the mixture of the patient's serum 
and the donor’s erythrocytes on a shde at room temperature ordi- 
narily wall reveal onily gross mcompatibihty of blood and are not likely 
to disclose the presence of some of the more dehcate irregular agglu- 
tinins A more complete and satisfactory method of cross-matching 
mcludes the use of mixtures of serum and erythrocytes m test tubes 
at vanous temperatures 

The routine cross-matching test at the Chnlc involves the use of rune small lest 
tubes which have an inside diameter of 7 mm These tubes are set up in a rad. 
m three roivs, each row containing three tubes Serum from the prospectue donor 
IS obtained from the pdot tube furnished by the blood banL A suspension of the 
donor’s erythrocytes is made by the plungmg of a capillary pipet into tlie clot in 
the pilot tube, aspiration of a small amount of material, and shaking m 2 or 3 ml 
of saline m a small tube The tuba is then centrifuged for several minutes, the 
supernatant saline is removed by aspirahon and the erythrocyte sediment is resus- 
pended in enough sahne to make approximately a 2 per cent suspension. Fresh 
blood IS obtamed by vempunctute from the recipient A few drops are used to 
make a 2 per cent suspension of erythrocytes m the same manner as detailed pre- 
viously herein, and the remainder of the blood is allowed to clot so tliat serum 
may he obtamed 

Two drops of the patient's serum are placed in all three tubes, m both the lut 
and nght-hand rows Two drops of donor s serum are placed m each of the three 
tubes in the center row One drop of the saline suspension of donor’s erytluoc^es 
IS added to each of the first two tubes in the left-hand row One drop of the sahm. 
suspension of the patient’s erythrocytes is added to each of the first two ui 
the center and nght-hand rows To the thud tube m tlie left-hand row is added a 
drop of donor’s erythrocytes suspended m donor’s serum This is made by the mir- 
ing of a small amount of material, obtamed by plungmg a capillary pipet into me 
clot m the donor's pilot tube, with a small amount of the donor’s scrum To Uie 
thud tubes m the center and nght-hand rows is added a drop of the patients 
erythrocytes suspended in the patient's serum This suspension Is made in same 
manner as the suspension just desenbed The aioidance of sahne m each ot m 
tubes in the last row dupheates the condibons of the conglutination test, an 
allows the demonstration of conglutmatmg antibodies, if sucli should bo 

The front row of tubes is placed m a refngeralor, the second tow of ^ 
kept at room temperature, and the thud row of tubes js placed m a water batn 
37’ C At the end of an hour all tubes are examined for agglutination ot > 
erythrocytes 

The left-hand row of lubes containing the mixture of patiCTl^" 
serum and donors erythrocytes constitutes tlie major cross-ma i 
This IS the most important part of the procedure, because agglubnins 
m the pabent’s serum causing clumpmg of the donor’s erythxoc)^ 
are by far the most important factor m liemolyfac rcacbons to ^ ^ 
fusion If there is eitlier gross or microscopic evidence of aggiu ^ 
bon m these tubes, especially in those kept at room temperature ^ 
at 37® C, \%hile no agglubnabon occurs in the tubes containing 
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mixture of the patient's serum and erythrocytes the cross-matching 
IS termed unsatisfactory and the donor is rejected ^ 

The center row of tubes containing the mixture of donors se^ 
and patient’s erythrocytes makes up the mmcn cross-match 
me of the patient’s erytlirocytes due to agglutmms present m the 
donor s serum will be detected here These agglutmms usu^y are of 
no great importance as a cause of hemolytic reacUoM bec^e or 
the dilution of the donor s serum durmg the course of the trmstusion 
They may give use to trouble i£ they are of unusually hi^ titer, ox 
if the blood is administered too rapidly. 

The nght-hand row of tubes contanung the mixture of patients 
serum and erythrocytes is used for fbe detection of auto-agglutmms 
These tubes serve as a control m the mterpretabon of ag^utmabon 
occurring in the major cross-match In some instances, mfonnabon 
obtamed m this conbol senes of tubes has allowed the use of blood 
which otherwise would have been deemed unsatisfactory 

The tubes are placed at three different temperatures to brmg out 
the presence of all possible agglubmns, some of which are much 
mote acbve at certam thermal levels than at others The first row 
of tubes IS placed m the refngerator to mcrease the chances of detec- 
bon of autohemagglubnms These agglutmms cause the paUent’s 
serum to agglubnate his own erythrocytes as well as many other 
erythrocytes of the same group or different groups Auto-ag^ubnms 
are most acbve at low temperatures, and their significance is largely 
unknown Tliey are especially prominent m atypical pneumonia 
caused by vuuses, but they may occur in a vanety of other condibons 
The second row of tubes, which is kept at room temperature, will 
mdicate prunaniy agglubnabon due to the presence of the natural 
isohemagglubnins for A and B agglntmogens Thus, agglubnabon 
caused by major group mcompabbility will be evidenced at this tem- 
perature These tubes will also display agglubnabon of the erythro- 
cytes caused by autohemagglutmins of broad thermal ampbtude or of 
high bter 

The tiurd row of tubes is incubated at body temperature In these 
tubes will be detected prunaniy the immune isohemagglnbrnns re- 
sulting bom various types of iso-immunizabon of the pabent These 
ire the irregular aggluhmns which are not normally present m serum 
They arc uann agglubmns. and are much more readily demon- 
stm c-d at body temperature Included among them are the anb-Rh 
Vglubnms and conglubmns Saline is not used in the nuxtures of 
serum and crvlhrocjtes in tins row of tubes Thus blond 
paiibililies due to Rh anhbodies of the conelubnafanir tvno 
rcidih dcmoasbable m this cross-matching techme. Other^at^bnme 
which mae cause clumping of er\'throcvtes ib,c » 

... a...o iLfVSTl 



798 


GEORGE G STILWELL 


tude, sub-group hemagglutuuns anti-Ai, and anb-Ao, and anb-0 
agglubnins 

This cross-matching procedure probably is complete enough to 
detect pracbcally all the hemagglutuuns which are important enough 
to cause hemolybc reacbons to bansfusion The mformabon obtained 
from performance of this procedure is well worth the shght delay 
it may cause m admmisbabon of the blood There are occasional 
condibons of due emergency m which immediate bansfusion of blood 
without prehmmary cross-matchmg is necessary, but m the great 
majority of cases cross-matchmg should be considered as a routine 
prehmmary to the adnunisbabon of blood 
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the bh factor in relation to transfusion of 

BLOOD: rrs BIPORTANCE IN OBSTETRICS 
Abthur B. Hunt 

Approximately 15 per cent of Caucasians are Rh-negative That 
IS their blood congenitally lacks the Bh factor, whi<^ is an rabgen 
This antigen is an agglutinogen Rh-negative mdividuals, and hence 
Rh-negative pregnant women, run the nsk of bemg sensitized, or iso- 
unmunized, to the Rh factor when they receive a transtoion of 
Rh-positive blood This sensibzabon consists of the tendency of 
anti-Rh agglutuuns to develop m the recipients blood and if, later, 
more Rh-posibve blood is administered, anti-Rh agglutimns will cause 
ag^utmaUon of the Rh-positive erythrocytes so administered This 
causes a senous transfusion reaction smular to, althou^ less often 
fatal than, reactions caused by mcompatibihty based on the four 
blood groups 

There is a second way m which Rh-negative pregnant women may 
become sensitized, or iso-immumzed, to the Eh factor It is this The 
Rh factor, or antigen, m the blood of a mother's own Rh-positive 
fetus somehow gams access to the maternal circulation This type 
of Rh sensitization seldom has a deleterious effect on the mother 
unless she is subsequently given a transfusion of Rh-positive blood 
However, irrespecbve of transfusion, pregnancy may sensibze her to 
the Rh factor, so that infants bom m subsequent pregnancies may 
be seriously affected by a disease variously known as “hemolybc 
icterus and anemia of the newborn,” “erythroblastosis foetahs” or 
“congemtal hemolybc disease” Cause of this disease is that, durmg 
the latter part of pregnancy, anb-Rh agglutimns have passed readily 
from the maternal circulabon to the fetal circulabon and have at- 
tuned therein a high concenbabon (or bter) These anb-Eh ag^u- 
timns cause the erythrocytes of the baby to undergo agglutmabon 
and, apparently, hemolysis which, in turn, brmg about more or less 
profound anemia and jaundice The infant, because of its anemia, 
apparently receives a beniendous stimulus to produce new, imma- 
ture cr>throc>tes, among which erythroblasts commonly are seen The 
cluucil sjTidrome may vary all the way from mild jaundice and 
anemia to generahzcd edema of the newly bom infant The latter 
condition IS known as “fetal hydrops* and infants to whom the term 

craii be applied usually ciUier are shUbom or die a short bme after 
birth *i**.ti 

Unfortunatelv. there is no known specific cure or arresbng treat- 
ment th-it can be applied during pregnancy to prevent congemtal 
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hemolytic disease Also, imfortunately, the condition usually, although 
not mvanably, becomes more severe with each successive pregnancy 
until the affected infants are shllbom or die soon after birth. Death 
of senously affected infants occurs in spite of treatment, which con- 
sists of transfusion of blood 

Women whose children may escape the unfortimate tram of events 
descnbed m the precedmg paragraph fall mto two small groups. The 
first IS composed of those who may contmue to give birth to affected 
infants but among whom the disease does not mcrease m seventy 
with successive births In such cases, when proper treatment is given 
to the infant m the neonatal period, the chances for its survived are 
good An extraordmary case m pomt will be reported bnefly 

Case 1 —A woman was delivered of her second infant in a place where facil- 
ities were not fully developed and it died about two weeks post partum. TUi 
occurred m the early days of availabihty of Information concemmff the Kb farter 
but the local physician was alert to the situation and identified the cause of iho 
infant’s death Subsequently, suU m her home commumty, this mother bore two 
infants, m e,xamination of whom frank signs of congemtal hemolytic disease were 
found soon after their buth They were refened to the Clinic and survivea alter 
appropriate treatment administered m the Section on Pediatnes The woman was 
delivered of a fourth erythroblastohc infant, this time on the obstelnc serviw ot 
the Clinic, this child likewise survived on treatment administered by the 
atnaans 

The second of the two fortunate groups here under consideration 
is exemplified by the woman who, m a senes of pregnanaes, is de- 
hvered of an Rh-negative mfant The husband of such a woman 
must of necessity be heterozygous as to the Rh factor A heterozy- 
gous mdividual is one whose body cells contam both the dominau 
Rh-posihve and the recessive Rh-negabve genes but whose germ cells 
after maturation contam only one or the other If the ovum ^ 
tilized by a sperm containing the Rh-negative gene the infant wan 
Rh-negative 

There is a third effect of sensitization of childbearmg women, o 
potenbally childbearmg women, on which I should especially 
to d\veli m this coramumcabon Any Rh-negabve female infant, gn 
or woman who because of her age has present or future possibi ^ 
of childbearmg, runs the risk of being sensibzed to the Rh 
she receives Rh-posibxe blood, }ust as is true of any other Rh-nega ^ 
individual This cannot be emphasized too sbongly The firs <- 
bom to a W’oman who tlius has been artificially sensitucd to e 
factor often has severe erj'throblastosis Frequently such babies ^ 
either sbllbora or are so severely affected that them lives 
saved by correct beatment It becomes readily apparent, t 
the enbre obstetric futures of a number of >oung RJi-ne^bve '' .j^ 

tliroughout the country miy lia\c been placed in jeopardy or a 
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mined by their umntentionaUy having been given Bh-posdive blood 
Ctraniision The percentage of Bh-negabve women 
sJnsibzed to the Rh factor bxj pregnanaj is low-from 2 to 5 per cent 
of those who become pregnant, or shghdy more, depending on the 
number of pregnancies they undergo Of those who receive blood 
by transfusion the percentage sensitized to the Hh factor however, 

may prove to be much hi^er , „ , t. 

Accordingly, m the Section on Obstetncs and Gynecology we have 
become concerned about Rh-negative patients who have been mad- 
vertently sensitized to the Rh factor by receivmg Rh-posibve blood 
m transfusion Some of these women already have been dehvered 
and their infants have died m spite of correct treatment Others are 
sbU pregnant and we fear concermng the welfare of their babies 
because the blood of the women has been found to contam anb-Rh 
agglutmms Some of these women, from their readmg of arbdes wnt- 
ten for laymen, are aware of their predicament and of its cause. 

Two addibonal bnef reports of cases wiU lUusbate the general 
situabon. 


Case 2 —In 1936, because of severe anemia, a young woman who was m her 
first pregnancy received a transfusion here at the Clinic without untoward event 
The pregnancy tennlnated normally and the child, who now is ten years of age, 
was and is normal Three years later another normal dehvery occurred The infant, 
however, soon became jaundiced and anemic. The baby failed rapidly and, in 
spite of splenectomy, died in a few days Shortly after this dehvery, ImowMge 
concerning the Rh factor and its role in the produebon of erythroblastosis became 
available The patient was called m and her blood was foimd to be Rb-negative 
It was suggested to hef that future pregnancies probably would end disappomt- 
ingly but the pabent elected to undergo another pregnancy m two years By 
brtcch extraction she was delivered (wiA some difficulty due to fetal hydrops) of 
a cliild which died in a few minutes The placenta shared m the generalized 
edema, it was nearly 3 inches (7 6 cm ) thick and filled a wash basin of standard 
size In the decade since this patient's probable sensitkabon to the Rh factor, one 
of her sUters has ^en deliver^ of seven babies on our service and another of her 
sisters, who has been married for about four years, is approaching term in her 
second pregnancy 


Case 3 woman, thlrt>'-two yean of age, was admitted to the hospital in 
February. ig-iG. three days post partum, because her child was being admitted 

W l pregnant two yean be- 

fore and had been dehvered, cbcwherc, of a normal mfanb She had reouired 
transfusion, however, because of severe postpartum hemorrhage The blood of this 
pjlicnl pro'vcd to be Illi*ncgati\e and her blood titnipd fm- -irsfj nv. i 
suiBccnlly strong to make her smSwe « a 

died of congenital hemolytic disease in spite of correct UeataLt ^ 

of d'lnoJrtn'ir emphasized about this matter 

I,™ 'r“ 
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even by many transfusions of such blood hut there is no u,ai/ of hiow- 
mg in advance which patient will and which will not be affected 
Therefore, first, the only safe pohcy is, m so far as possible, to use 
only Eh-negabve blood for transfusion of all Rh-negabve patients 
Second, once sensitization has been effected, the physician is power- 
less, at this time, to undo the harm caused by any treatment adminis- 
tered to the reapient Third, pro\nded that enough dependable serum 
for testmg for the Kh factor is available, that adequate laboratot)’ 
service is at hand, and that enough Eh-negahve blood can be sup- 
phed, the occurrence of obstetric difiSculbes ansmg from administra- 
tion of Rh-positive blood to Rh-negative women is unnecessary It is 
recognized that the important facihties noted are difficult to mamtain 
and that to mamtam them throws heavy responsibihty on physicians 
who are responsible for clinical laboratones and on those whose duty 
it IS to supply blood for transfusion 
Members of the transfusion service are constantly mmdful of the 
danger of sensitizmg Rh-negative individuals, especially women of 
chddbeanng age or less We of the Section on Obstetncs and Gyne- 
cology are grateful to them for their co-operation m this phase of 
our work as weU as m treatment of the massive hemorrhages that 
occur at times m obstetncs We know, too, that the pediatncians are 
alert to the possible risks of givmg Rh-posibve blood to Rh-negab\e 
female children However, because future risks are likely to be for- 
gotten by the best of men m the presence of imminent emergency, 
my colleagues and I beheve that it is timely to remind mtermsts, 
geons and all physicians who may be a party to transfusion of Rn* 
negative patients, espeaally of females from birth to the early forties 
of life, that imtoward obstetnc effects can result therefrom 



TRANSFUSION REACTIONS AND THEIR TREATMENT 
Malcolm M Habcraves 

Four types of transfusion reactions may occur, alone or m wim 
bmaUon, these are pyrogemc, allergic, hemolytic and overloadm^ 
reactions Each type of reaction has its cause and treatment so that 
each can be considered m its turn 

PYROGENIC REACTIONS 

The pyrogemc reaction is usually due to mtroduction of extrinsic 
pyrogens mto the patient’s blood stream by means of improperly 
cleansed equipment or contaminated water While the causafave agent 
IS not defimtely known it would seem to be a waterborne bacterial 
product which is not machvated by heat dunng stenhzation These 
pyrogens may be sterile contaminants m the anticoagulant solutions 
used in the transfusion or they may have been left m the bottle, 
tubmg or needle after they were washed or rmsed with water con- 
tammg the pyrogens 

The pyrogemc reaction may be very mild and cause no complamt 
or it may be very severe and cause a shaking chill followed by hi^ 
fever Occasionally a heat stroke S3aidrome may develop, the tempera- 
ture control mechamsm failmg to function. As a result fever of alarm- 
ing proportions may occur and the patient may go mto a semicoma- 
tose or comatose state 

Occasionally in a case of extensive infection, mahgnancy or thrombi, 
intrinsic pyrogens may be released when the blood volume is m- 
creased as the result of transfusion 
Obviously, prevention is the best form of treatment and it may be 
best accomplished by using pyrogen-free solutions and equipment 
These solubons are best purchased from a manufacturer specializmg 
in pyTOgen-free materials At the Clinic we have reduced such re- 
achons by using pyrogen-free, disposable eqmpment, mcludmg bottle, 
tubing and needle They are discarded after mitial use If eqmpment 
IS to be reused it must be cleaned immaculately and then rinsed thor- 
oughly with pyrogen-free water 

The pos^bility of rel^mg mtnnsic pyrogens may be reduced by 
^low trimsfusion of the blood so that change m blood volume will be 
minimal 

In case of a pyrogemc reacbon little more than symptomabc 
Ucatment is indicated unth the judicious use of acetylsahcy^hc acid 
(.vspinu), apph^bon of external heat dunng the chiU and tepid 
sponging after the chilL In case of severe hyperpyrexia, heroic 
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ures may be necessary to reduce the fever and save the pabent from 
senous damage Under such circumstances the patient does not sweat, 
hence, heat is not dissipated from the surface of the body by evapora- 
faon This natural physical means of heat reducbon may be employed 
artificially by directing the draft from an electnc fan over the 
pabeut’s body after he has been covered ivith a wet sheet to provide 
an evaporabon surface Ice packs can be used m addibon to this if 
necessary It must be understood that unconboUed hyperpyrexia may 
be fatal 

ALLERGIC REACTIONS 

Allergic reacbons may be manifested by urhcanal, edematous, 
asthmabc or anaphylacbc phenomena Urbcana may be boublesome 
but IS not senous, whereas localized edema about tbe larynx could 
present an emergency that might require bacheotomy Anaphylacbc 
shock, of course, could be fatd. 

Prevenbou of allergic reacbons is not always possible, but some 
precaubons can be taken When the pabent gives a past history of 
allergy the physician should be on guard when contemplabng a bans- 
fusion If time permits, the pabent may be prepared by givmg hnn 
50 mg of benadryl ( heta-dixnethylainmQethyl benzhyd^I ether by- 
drochlonde) or pynbenzamme hydrochlonde (N'-pyndyI-N''-benzyl* 
N-dimethyl-ethylene diamme hydroclilonde) four hmes a day for one 
or two days precedmg admimsbabon of blood Smce the reaction 
of the pabent is due to sensitivity to some allergen m the donors 
blood, many potenbal allergens undoubtedly can be eliminated ^ 
usmg blood only from a fasbng donor Also it is wise not to use blood 
from a donor more than once since sensibvity to some specific protein 
m the donors blood may have developed . 

The injecbon of a 1 1,000 solubon of epmephnne is usually helpful 
m combabng an allergic reacbon of minor or moderate degree. 

In case of anaphylaxis, profound shock and collapse or death of tnc 
pabent may occur Again, epinephrme should be used, together wm 
other stimulants and measures to combat shock— that is, application 
of e.vternal heat and admimsbabon of plasma or more blood to mam 
tain blood volume and blood pressure 

IIE3IOLYTIC RE.VCmON 

The hemolybc reacbon cames a mortahty rate of 50 per cent 
IS the most important reacbon to be considered since so many 
sible factors enter mto its producboii and prevcnhon This reac 
may be due to the inboducbon of (1) incoinpabble 
the recipient’s circulation and their consequent hemolysis, (-/ 
titer, heterologous serum from a group 0 donor and consequent e 
\sis of the reapient's own cells or (3) free hemoglobin trcni 
hemolyzcd blood 
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Prevention of a hemolybc reaction always miwt be uppermost m 
the minds of any transfusion team Checks and double ch^ks should 
be made to ehnnnate all technical and human errors which nught 
permit a patient to receive the wrong blood 
The symptoms of a hemolytic reaction should be recognized 
promptly so that the transfusion can be stopped as soon as they begm 
Most commonly the patient will complam of progressively severe back 
pam m the lumbar region— usually tins will begin after from 50 to 75 
c c of blood bas been mtroduced The next most common complamt 
IS of substemal pam or oppression, perhaps with dyspnea and anxiety 
A. shaking phdl may be the first sign of hemolysis, Although it occurs 
most commonly m the course of a pyrogemc reaction, and for that 
reason it is best to halt transfusion if a shakmg chill develops 
If hemolysis has occurred and the immediate result has not been 
shock and death, delayed reactions may be expected Jaundice usually 
follows hemolysis because the hver is imable to remove , all of the 
released blood pigments Ohguna usually ensues and this may be 
followed by anuna, azotemia and finally death. While it has been 
thought that renal damage results from the precipitation of acid 
hematm m the kidney tubules it is very likely that acute nephntis is 
produced by the free hemoglobm or its products 
Little, if any, treatment is of benefit Alkahmzabon of the urme 
by bicarbonate solutions given mtravenously and orally has long been 
used to prevent precipitation of acid hematm m the ladney tubules 
and It IS probably worthy of continued use 


CARDIOVASCULAR FAILURE 

Cardiovascular failure is due to failure of the nght side of the heart 
and usually occurs m the case of the aged patient as the result of too 
rapid administration of the blood and fluids (overloading) Smce 
pulmonary edema results, the symptoms are dyspnea, cyanosis and 
moist riles m the lungs While the prompt wi&drawal of blood by 
phlebotomy may be rworted to, tourniquets on all four extremities 
should be used to reduce the volume of circulating blood These 
loumuiuots should be applied for a few minutes, then released suc- 
cessively to permd some circulation m the extremity before again 
i^itemng them This procedure can be earned out until die emeu- 
latorj cmhairassincnt has passed 
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Insulin, protamine zme, 2 1 mirture, 
March, 335, 338, 345, 348 
refractoriness, March, 359 
resistance, March, 359 
tolerance test, March, 366 
types and their acbons and uses, 
March, 327 

unmodified, March, 328 
Intestinal infections, acute, ]an , 113 

Lactobacuxus casci factor In sprue, 
Jan, 130 

Lactosuria, March, 314 
Lag-storage blood sugar cun'e, March 
292 

LcuXemia, nitrogen mustards in, Jan , 
5, 10 

radioacbve phosphorus in, Jan , 4 
Leukopenia due to sulfathlazole, Jan, 
34 

Levulosuria, March, 319 
Libman-Sachs syndrome, Jan , 206 
Lipemia in diabetes mellitus, March, 
465 

Lipoid nephrosis, Jan, 138 
Liver therapy in sprue, Jan , ISO 
Lupus erjihematodes, disseminated, 
subacute and acute, Jan , 198 
Lymphosarcoma, nitrogen mustards in, 
Jan . S, 10 

radioactive phosphorus in, Jan , 4 

MAUNCEHEns, hypennsulmism among, 
March, 477 
Maltosuna, March, 315 
Mannoheplulosuna, March, 315 
Measles, Jan , G4 

amidopyrine in, Jan , 64 
encephalitis Jan , 64 
Immune serum In prophylaxis, Jan, 
04 

in treatment, Jan , 64 
Mehtunas, less common, diagnosis, 
March, 313 

Meningitis, bacterial, clinical features 
and treatment, Jan , 72 
Hemophilus influenzae, Jan , 73 
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influenzal, Jan , 70 


Meningitis, meningococcic, Jan,, 71, 
73 
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prophylactic use, Jan , 70 
supportive therapy, Jan , 75 
pneumococac, Jan , 71, 77 
staphylococcic, Jan , 79 
streptococcic, Jan , 79 
tuberculous, Jan , 71, 80 
Mcningococcemia, Jan , 73 
' Morphine m coronary thrombosis, Jan , 
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Myeloma, multiple, mtrogen mustards 
in, Jan , 5, 10 

radfoachi'o phosphorus in, Jan , 4 
Myocarditis, focal, acute, following sul- 
fadiazine mtiavcnously, Jon , 34 

Nepdiutis, Jan , 134, 138 

interstitial, following sulfadiazine in- 
travenously, Jan , 34 
Nephrosis, Jan , 134, 138 
lipoid, Jan , 138 
rutin therapy, Jan , 141 
Neivbom, erythroblastosis in, Rh factor 
in, Jan , 240 

Nitrogen mustards in treatment of neo- 
plastic and allied diseases of hemo- 
poietic system, Jan , 3 
Nitroglycerin in coronary disease, Jan, 
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OnEsm compheating diabetes mellitus, 
March, 389 

Opsonocyfophagie test in brucellosis, 
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Orygen therapy in coronuy thrombosis, 
Jan , 159 

O^byperglycemin, March, 292 

Fanctieas, mjurious ciTects of hyper- 
glycemia on, March, 270 
role, in diabetes Mardi, 207 
Pancreatic steatorrhea, Jan , 120 
Farathyrold insuificiency, unuuial elm 
ical manifestations, Jan , 243 
Parkinson’s disease, Jan , 92 
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Whole blood is made up of many fractions, each of which has an 
important funcbon The preservation and storage of blood affect some 
of the component parts adversely Any decision to mtroduce all or 
part of human blood mto the vascular system of a pafaent requires 
some knowledge of what the patient nee^ and the smtabdity of the 
transfused elements The procedure of transfusion mvolves a defimte 
nsk, even imder the best of circumstances 
The pnncipal components of blood are seven First are erythrocytes, 
which contam an agglutmogen specific for their type which must 
always be compatible with the ag^utnuns m the plasma of the recipi- 
ent Erythrocytes are the only source of hemoglobm, which is the oxy- 
gen-carrymg element m blood- Next are leukocytes, which dismtegrate 
rapidly m stored blood They play no recognized part m the trans- 
fusion of blood Third are platelets, which disappear ivithm a very 
few days when blood is stored Kxcept when there is a deficiency of 
platelets, they may be disregarded Fourth are protems, which are 
essential nutnbonal elements and are preserved m plasma and serum, 
no matter how blood is stored Recently, much progress has been 
made m the separabon of many of the proteins of the blood, but at 
present, except for gamma globuhn, the protem fracbons are not 
readily available Fifth is prothrombm, which disappears quanbta- 
bvely from stored blood or hqmd pla^a Fresh plasma or 
and desiccated plasma made from fresh plasma probably contains 50 
to 75 per cent of its ongmal content of prothrombm Sixth are ot^ 
coagulabon factors From a pracbcal standpomt, the storage of 
or plasma makes httle difference m these factors The antihemophinc 
globuhn IS present m whole blood and fresh or desiccated plasma 
Fmally, there are immune bodies Storage of blood or plasma 
httle change m the recognized values of these components Fw 
plasma may offer some therapeufac advantage m that more anbbo 

may be mduded m iL j r, K nd 

At the Chmc there is available roubnely whole blood, fresn ^ 
desiccated plasma, and salt-poor serum albumm The plasm ro 
500 C.C of whole blood is considered one umt, and when it is ^ ^ 
cated, it may be dissolved m 50 to 250 c.c. of distilled water ^ 
serum albumm is available m 5 gram umts m 20 c a of so o 
Erythrocytes suspended m isotomc solubon of sodium chlon ® 
be prepared when necessary Two blood subsbtutes, 0 per cen 
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hon of gelatm and 6 per cent solubon of acacia in isotonic solubon of 
sodium chlonde, are also available 
Thus far I have spoken of materials In the material which follows 
I shall summarize the prmciples which usually are followed m a con- 
siderabon of the value of the transfusion of blood Chrome anpminc 
which wdl respond to non or to specific treatment seldom reqmre 
bans^ed blood unless surgery is demanded before treatment can 
be ^eebve In hypochronuc anemia and non-deficiency anemia with 
good regenerabon ie admmistrabon of 15 to 20 grams (1 to 1 3 am ) 
of ferrous sulfate daily generally will cause a prompt and conbnuous 
increase m valu« for hemoglobm Since this type of anemia develops 
hfiTillP liemoglobm as low as 4 to 5 gm per 100 c a may 

be tolerated by the pabent without unusual distress At these levels 
however the bans^on of whole blood may be of aid mX mo7e 
^ condibon to normal When chrome 

Srrh™ ~ 

«eas. „ ie ot 40^a?So!oOO 

zir ““r ''=^=‘1 

much each week as would tho h- generally will accomplish as 

Hemolyuc "Ma Uood 

bansfusion of blood is hazardnne ‘^ea^es m which the 

genital hemolybe icterus, even thou^^^® results uncertam In con- 
anemia exists, the bansfusion of ^th rapidly mcreasmg 

■^mediately after splenSomv U can be delayed untd 

results of splenectomy are not LrSn b temolybe anemia the 
- a sulfonamide, is to Te ^ 

drawn. After this has been done it^^ ’i?® be xvith- 

b^d and this may be successfully be *0 transfuse 

n i® ‘^,t™°'trated, the greatest '^“gcmtal factor 

blood will be encountered BeS ^ transfusion of 

be given with utmost caubon. The mf ^lenectomy, blood must 

indicated As b tn,c of whole blood is 

siblc toxic substances should be unknown ongm, all pos 

IHatcd transfusion of whole blood the 

m bone-marrow, depressions'' 
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caused by toxic conditions such as renal or hepatic failure, the need 
of transfused blood may be great, but the results are not spectacular 
The aneimas associated with acute leukemia seldom will be more 
than very temporarily benefited The same is often true of anemia 
associated with mahgnant processes, unless surgery is to be done 
The relatives of pabents who have hopeless conditions always should 
be made acquamted ivith the futihty and the fleetmg benefits of the 
transfusion of blood m such instances 

Infecfaons of all types often are accompanied by anemia Chronic 
loss of blood may be a factor, but the toxicity of the infection generally 
IS the more important Normal regeneration of blood does not take 
place, and deficiency of uon is not often important For this reason, 
iron IS not of much value The first considerabon m treatment is eradi- 
cation of the infection Whole blood may be a valuable adjunct wth 
which to combat the anemia, and perhaps m some infections it is of 
some immunologic value The patient who has an infection is more 
hkely to experience a pyrogemc reacbon to the bansfusion of blood 
than are other pabents There may be some added value in repeated 
small quanbbes (200 to 250 cc ) of bansfused blood when anemia 
IS not severe In diseases such as chronic ulcerabve cohbs, periarten- 
bs nodosa and dissemmated lupus erythematosus, which may he 
quesbonably classified with the mfecbous processes, the bansfusioii 
of blood often is of benefit but is accompanied by a high rate of 
reacbons 

Diseases assoaated with tendencies toward hemorrhage often re- 
quire bansfused blood In hemophilia there is evidence to suggest 
that a globulm fracbon may contam a specific anbliemophihc sun- 
stance Whole blood, however, generally is necessary when the blcea- 
mg process is acbve In thrombocytopemc purpura, fresh whole bloo 
combats the anemia and furnishes platelets, altliough the speeme 
platelet effect is difficult to evaluate In hemorrhages caused by de- 
ficiency of prothrombin, eitlier natural or induced by anbcoagulants, 
fresh whole blood is of value Massive doses of vitamin K may correc 
the deficiency of prothrombin very rapidly, however, if hepatic func 
tion IS normal Whole blood or plasma is not administered for its pm 
thrombui content, but to replace loss of blood . 

At the Clinic, the bansfusion of whole blood has been most wi e ‘ 
used among pabents preoperahvely and postoperatucly No dehm 
rules can be estabhshed regarding the need for preoperahve 
Sion In general, if any major procedure is to be earned out an 
value for hemoglobin is less tlian 8 or 9 gm per 100 c c of blood or ^ 
ery'throcyte count is less than 3,500,000 per cubic milhmefer, u ' ^ 
blood is bansfused If the operabon imolves any unusual loss ot 
or extensive bauma to tissue, whole blood is used during or soon 
surgery' The amount of blood lost at surgery' may he gnat, an i 
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sometimes necessary to use several liters of whole blood If trauma or 
low blood pressure is more significant than loss of blood, then plasma, 
serum albumm or solution of gelatm may be used 

Extensive and rapid loss of blood is most often encountered out- 
side tbe operative room m bleedmg gastro-mtestmal lesions and m 
obstetric emergencies Adequate amounts of whole blood are essen- 
tial, and tbe danger of mcreased bleeding from an maccessible lesion 
is not a contramdicahon to the transfusion of such blood In acute 
loss of blood it IS essenbal to maintam an adequate blood volume and 


number of circulatmg erythrocytes 
In some conditions, such as trauma and bums, shock without much 
loss of blood from the vascular system may occur In these instances 
plasma, semm albumm, or perhaps solubons of gelatm or acacia may 
be used to restore volume Although plasma at present is umversaUy 
available and will contmue to be avadable, whole blood sbll is most 
easily obtamed and is useful, smce some degree of anemia usually 
develops, especially m the presence of bums The rule that each 10 
per cent of body surface burned will require 1,000 c c of blood or 
plasma may be followed with considerable success 
In many pabents, hypoprotememia will require beatment At pres- 
ent, blood offers the most effecbve beatment for mamtenance of a 


pabent unbl an emergency has passed, although it leaves much to 
be desired Although plasma, serum alburmn and solubons of acacia 
or gelatm may aid m combatmg the edema associated with hypopro- 
tememia, blood and an adequate mtake of protem are more effec- 
tive in restorabon of serum protems All too frequently, an underly- 
ing disease such as nephnbs makes such procedures futile 
The most commonly encountered type of poisonmg m which the 
transfusion of whole blood or suspended erythrocytes is of value is 
carbon monoxide We have had no experience with the so-called ex- 
sangumabon-bansfusiou techmc among such pabents 
Tlicrc are relatively few conbamdicabons to the bansfusion of 
blood wluch ha\c not already been mentioned m the considerabon 
of tlic dangers of transfusion When circulatory failure is present or 
imminent, ^eat caubon must be used and the matenal must be 
ans us s ow y eider plasma or erythrocytes alone are mdicated, 
ic volume need be only half, or less, as great as tliat of whole blood 
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RADIOPHOSPHORUS IN THE TREATMENT OF BLOOD 

DYSCRASUS 


Byron E Hall and Charles H Watkins 


fieiw space of durteen years, important developments in the 

. 1 T wth startlmg rapidity to 

Sv meclicme In 1934, Joliot and Cune, son-in- 

nrhviH/ Pierre and Mane Cune, demonstrated that radio- 

f-hprPTff th ^ ^ iittificially mduced m vanous elements Shortly 
hereafter, the devdopment of the cyclotron was announced by E 0 
Lawrence and Cooksey. The significance of Lawrence and Cooksey’s 
^covety has been manifested by the fact that artificial radioactinty 
of all chemical elements may be produced m quanbty m the cyclo- 


Radioactive isotopes emit rays similar to those from radium, >et 
^ey retam the.chemical properfaes of stable elements Exact quanb- 

radioactive tagged elements can be made 
ivith toe aid of a Geiger counter, and hence, a new method, the iso- 
i^e-tracer technic, has been developed for mvesbgatmg complex 
physiologic and metabohc problems m health and disease The im- 
portance of the development of the isotope-tracer technic, compar- 
able perhaps to the discovery of the x-rays by Roentgen, should be 
ernphasized, for this method has been found to be of toe greatest 
vmue m elucidatmg fundamental problems of normal and patliologic 
physiology 

Lnowledge of emission of rays by radioactive elements similar to 
those of raduun has led during the last decade to an investigation of 
toe possible tlierapeuhc elFectix eness of certam isotopes in vanous 
diseases Tracer doses of isotopes are small and are insufficient to 
cause significant changes in the metabolism of cells m wlncli tlicv are 
retamed Therapeutic doses must be sufficiently large to alter cellular 
metabolism The choice of the radioachxe isotope to employ in the 
treatment of a given disease depends on the physical and chemical 
properties of the element The half-hfe of the isotope, the t)pe of ray 
or ravs emitted, the depth of penetration of the rays in tissues 
the chemical behawor and distribution of the element in the bod) 
are of particular significance 
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mm.-** The beta ray has the capacity to produce ionization in tis- 
sues, and therefore its ladiabon effects are basically similar to those 
of roentgen rays and of radium 

DISTRIBUTION IN NORItfAL AND PATHOLOGIC TISSUES 

Radiophosphonis is chemically mdistmguishable from ordinary 
stable phosphorus and, therefore, enters mto all phases of phosphorus 
metabolism m the same manner as does the natural element After 
administration it is rapidly and selectively withdrawn from the blood 
by certam tissues and cells Accordmg to Reinhard and his co- 
workers the selective uptake of phosphorus by cells is dependent 
principally on three factors (1) the total amount of phosphorus in 
exchangeable form m the tissue, (2) the rate of turnover of phos- 
phorus by the tissue, and (3) the rate at which new tissue is formed 

As stated previously, m normal animals radiophosphorus is de- 
posited m large amounts in bone and bone marrow, and in some- 
what smaller quanbhes m hver, spleen and lymph nodes Under 
pathologic conditions, the uptake has been found to be much higher 
m rapidly metabohzmg neoplastic tissues than it is m the same type 
of tissue m a normal state of growth 

In leukenua and m polycydiemia the isotope is taken up rapidly 
by both circulatmg erythrocytes and leukocytes dunng the first 
tiventy-four hours iffter administration ®* -® The concentrahon m 

erythrocytes then falls sharply, while the concentrahon m leukocytes 
fails more slowly and the radiophosphorus is retamed for much 
longer penods and m greater quanfahes than m the erythrocytes 

In certam diseases of the hematopoiehc system the distribution or 
rachophosphorus m various organs and tissues has received consider- 
able attenhon 2. 3 o n> is 20. 2t, 30 'Yhe studies of Reinhard and his 
associates were especially illuminahng m this regard. In chronic 
myelogenous leukemia greater achvity was found in the bone manow 
than in any other organ, whereas in chronic lymphabc leukenua the 
liver, spleen and lymph nodes m most instances contained a higher 
concenbation of radiophosphonis than did the bone marrow In acuii' 
leukemia or leukosarcoma vanable results were observed, but in gen' 
era], more of the matenal accumulated in the liver and spleen than m 
tlie bone marrow In most cases, however, tlie concentrabon of 
phosphorus was found to be lower m lymph nodes than m bone 
marrow, hver, spleen or kidney In lymphosarcoma and acbveiy pro* 
gressmg Hodgkin's disease Erf and Lawrence’^ found as great a re e" 
bon of radiophosphorus m lymph nodes as m the hver ^ ^ 

However, m one case of Hodgkin's disease in which the lymph n 1 
had become densely fibrobc, the uptake of radiophosphorus was '• 
than m the other tissues assayed 
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Data concerning tlie differential uptake of 
vanous organs in other diseases also have been 
diseases include melanoma and melanosarcoma semmoma, neuro- 
blastoma, Ewmgs sarcoma, fibrosarcoma, reUculum cell 
multiple myeloma and metastatic carcmoma In general, the ^^bu- 
tion of the substance among different organs and tissues of the body 
depends on the type of neoplasbc disease present, the degree of 
trabon of an organ with abnormal cells and the rate of growth or 
these cells Tissues havmg a high concentration and a rapid turnover 
of stable phosphorus also take up higher concentrations of radiophos- 
phorus than do normal tissues 

ABSORPTION AND EXCRETION OF RADIOPHOSPHORDS 
Radiophosphorus may be administered to patients either orally or 
mtravenously When the oral route is employed, from 15 to 50 per cent 
of the amount administered is excreted m the urme and feces durmg 
tlie first SLX days Most of this loss is due to a lack of absorption m 
the gastro-mtestmal tract As a general rule, it is safe to assume that 
25 per cent of the amount of radiophosphorus administered orally 
will be lost m the stool and that 75 per cent \vill be absorbed. 

When radiophosphorus is administered mtravenously to normal 
subjects, from 25 to 50 per cent of the quantity mjected is excreted 
durmg the first six days In leukemic and polycythemic patients the 
excretion of the isotope is less than that m normal mdividuals, varymg 
from 5 to 23 per cent of the amount mjected over a similar period of 
time ®' With the mtravenous route of administration most of the 
loss occurs m the unne 


radiophosphorus m 
accumulated These 


MATERIAL AND METHODS 

Our studies of treatment with radiophosphorus began m the fall of 
1941 The isotope was obtamed during the first three years of work 
from the Umversity of California through the courtesy of Dr J H 
Lawrence and during the last one and a half years from the Massachu- 
setts Institute of Technology throu^ the courtesy of Dr Robley Evans 
It was supplied as an isotonic solution of dibasic sodium phosphate, 
containmg 15 mg of the salt per cubic centimeter of solution On 
receipt, isotonic sahne solution was added so diat the specific ac- 
IV 1 > 0 c c was 1 me The material then was autoclaved for one 
no^ vaccine botUe at a temperature of 250° F 

flM 1 C ) and a pressure of 50 pounds (22.7 kg ) The intravenous 

hown that thereby a more accurate relationship can be maintained 

lb e wul administered than ^ pos 

s.ble with the oral route For oral administration stenhzation is not 
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required, but tbe material should be stored m the icebo\ to prevent the 
formation of mold 

In order to calculate the correct dose to be administered to a pabent, 
the physician must know the rate of decay of the isotope The rate of 



Fig 128 —Rate of loss of radioactivity of ladiophosphonis (half-life 14.3 days) 


TABLE 1 

Patients Treiated wmi IlADiopuospnoaus 
TO Apbii. 1, 19 16 


Disease 

Cases 

Polycythemia ■vern 

97 

Myeloma 

22 

Myelogenous leukemia (17 cases) 

Chronic 

15 

Acute 1 

o 

LympimUc leukemia, cliromc 

3 

Monocytic leukemia (2 cases) 

1 Chronic 

1 

Subacute 

1 

Hodgkin’s disease of bone marroiv 

O 

Total 

143 


loss of radioacbv it}' follows a constant pattern that can be plo 
on logarithmic paper as a straight Ime (fig 128) The specific ac w 
per cubic centimeter of solution then can be read directly honi 
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chart at any given tune after the initial detemunation of Potency 
Fofexan-ple a ap.cm.en conlmmng 1,000 .mcrocunes of radio- 
phosphonis per cubic centimeter of solubon will toe a speoiac 
tivity of 950 nucrocunes per cubic centuneter at the end of twenty- 
four hours. 908 nucrocunes at forty-eight hours, 8^ microcun^ at 
seventy-tivo hours, and so on It thus becomes a sunple matter to trans- 
late specific acfavity mto cubic centuneters of solution for any dose ot 

radiophosphorus ^ j 

Throughout this mvestigahon we mtentionally restncted me ^e or 
radiophosphorus as a therapeutic agent to diseases m which the 
bone marrow was mvolved pnmanly by a pathologic proems, or 
to diseases m which the marrow was extensively mvolved even thou^ 
the primary site of the disease was m other organs One hundred and 
forty-three patients have been treated (table 1) 

POLYCYTHEanA VERA 

Pnor to 1946 forty-eight cases of polycythenua vera m which radio- 
phosphorus was used m treatment had been reported m the htera- 
ture “ By October, 1946, the number of patients treated 

with radiophosphorus at various msbtubons m this country totaled 
214 accordmg to Erf^ In addibon to the thirty-eight pabents from 
the Mayo Chnic included m Erf s data, fifty-rune pabents have been 
beated which brings the total beated m this country to 273 
Of the ninety-seven pabents who had polycythemia vera and who 
have been beated with radiophosphorus at this msbtubon, fifty-four 
have been followed from tune months to four and a half years The 
data to be presented are based on these fifty-four pabents The remam- 
mg forty-three pabents were beated durmg the mne months prior to 
the wribng of this paper, hence data concemmg them are not mcluded 
because it is felt that insufficient tune has elapsed to permit subjectmg 
the data to cnhcal analysis 

Thirty-three of the fifty-four pabents were men and twenty-one 
were wonmn They ranged m age from bventy-five to seventy-eight 
years In ihirty-bvo cases, the diagnosis of polycythemia vera had been 
made months or years previously and each pabent had been beated 
by other means (veneseebon, oral admmisbabon of phenylhydrazme 
or roentgen irradiabon) Five of these thirty-bvo pabents had received 
courses of roentgen-ray bcabnent over the bones and bone marrow 
mi one bad received such beatment over tlie spleen However, the 
^Ivcvtliemia w-as under adequate conbol m only two of the thirty- 
\\o cases at the time the pabents were admitted for beatment with 
ra lop losp ouw n both cases, phenylhydrazme and veneseebon had 

diseosc, rocntgcu irradiabon had not 
been given In the remammg bventy-two of the fifty-four cases, the 
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Paifallin, dermatitis from, Jan, 37, 38 
fever, urticaria and imgratoiy poly- 
artiritis due to, Jan , 38 
in atypical pneumcmia, Jan^ 57 
in bronchopneumonia, Jan., 57 
in diphtheria, Jan , 62 
m lupus erythematodes, Jan , 211 
in meningococcal meningitis, Jan., 70 
m pneumococdc menmgitis, Jan , 71 
in pneumonia, Jan , 21, 54 
in prevention of postembohc pul- 
monary infection, Jan , 24 
in scarlet fever, Jan , 63 
in streptococcic meningitis, Jan , 79 
in subacute bacterial endocarditis, 

Jan, 19 

reactions to, adverse, Jan , 31 
Penlosuna, March, 316, 318, 322 
Peptic ulcer, Jon , 101 

add neutralization, Jan , 108 
parenteral therapy, Jan., Ill 
psychosomatic approach, Jan , 111 
vagotomy for, Jan , 112 , 

Phenobarbital m hypertension, Jan , 
150 

Phosphorus, radioactive, in treatment of 
neoplastic and allied diseases of 
hemopoietic system, Jan., 3 
Pneumococdc meningitis, Jan , 71, 77 
Pneumonia, aspiration, Jan , 58 
atypical, Jan , 56 
Friedlander’s bacillus, Jon , 59 
penicillin In, Jan., 21, 54 
serum therapy, Jan , 56 
sulfadiazine in, Jon , 53 
sulfonamides In, Jan , 53 
treatment, Jan , 52 
Polycythemia rubra van, nitrogen mus- 
tards in, Jan , 5, 10 
radioactive pbosphorus in, Jan , 
4 

Pic-coma, diabetic, March, 457 
Prccclampsia as hazard in pregnancy in 
diabetics, March, 395 
Pregnanev compbeating diabetes of 
more than 20 years’ duration, March, 
395 

Prepneninolone in functional uterine 
bleeding, Jan , 231 


Progesterone in functional utenne 
bleeding, Jan., 231 

Protamme zinc insulin, action and uses, 
March, 330 

management of diabetes vdtb, 
March, 337 

mixtures and modifications, 
March, 335, 343 
management of diabetes 
■with, March, 338 
NP50, March, 335, 338, 345, 
346 

NPC50, March, 350 
2 1 mixture, March, 335, 338, 
345, 346 

Psychosomatic approach in general 
practice, Jan , 213 

Pyelonepluitis, acute, complicating di- 
abetes mefiitus, March, 418 
Pytlbenzamlne in allergic disorders, 
Jan, 47 

QumiDiNB in coronary thrombosis, Jan , 
160 

Quinine m lupus erythematodes, Jan , 
211 

Radiophosphoros in treatment oj neo- 
plastic and afiied diseases of hemo- 
poietic system, Jan , 3 
Radium treatment of functional uterine 
bleedmg, Jan , 233, 234 
Renal glycosuria, March, 291, 314 
of pregnancy, March, 314 
Rest in coronary thrombosis, Jan , 158, 
159 

Rb factor, Jan , 236 

and erythroblastosis fetalis, Jan. 
240 

in transfusion reactions, Jan , 239 
Rheumatic fe\ er In adults, Jan , 94 
treatment, Jan , 99 

Rhinitis, vasomotor, henadrvl in, Jan, 
46, 49 

pynbenzamlne in, Jan , 49 
Rutin in nephrosis, Jan , 141 

Saxjcylates in rheumatic fever Jani 
99 ’ 
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diagnosis of polycythemia vera had not been made pnor to the pa 
tients’ admission to the Clinic 

Considerable care was taken to axclude from the senes cases of 
erythroc 3 itosis secondary to anoxemia (emphysema, pulmonary fibrosis, 
pulmonary artenolosclerosis, congemtal heart disease and so forth) 
and to other causes, such as bram tumor In questionable cases, studies 
of the oxygen saturation and oxygen content of artenal blood were 


TABLE 2 

Effects of Treatment with Radiophospiiorus on Simftoms 
IN Fifty-four Cases of Policytiiemu Vera 


Symptoms 

Occur 

(nee, 

times 

Eesults 

Complete 

Relief 

Improved 

No 

Iinptovtmi.nt 

Num- 

ber 

Per 

cent 

Num- 

ber 

Per 

cent 

Nuni- 

btr 

2 ^ 

Fatigue 


21 

71 

9 

26 

1* 

3 

Heat mtolerancc 

20 

17 

85 

3 

}5 



Oizzinoss 

29 

26 

90 

3 

10 




Headache 

27 

22 

81 

5 

19 1 



Blurring of \ision 

■a 

9 

75 1 

1 ^ 

25 

1 

_ 

Burning of conjunctnas, 
excessne lacriraation 

1 

■ 

i 100 

■ 



i 

Pam in cxlrcmitics 

13 


69 


23 

It 1 


Paresthesia 

11 

8 

73 

3 

27 

1 



Erj thromclalgia 

■■ 

3 

100 



1 


Pruritus 

6 

2 

33 

= 1 

33 

2 j 

33 


• Supenmposed th>rotoxicosu> 
t EndorlcriUs oblilcrons 


made and treatment with radiopbosphorus was not given m o 
cases m which anoxemia was found In our expenence the dctemiin ^ 
bon of die blood volume is an unreliable means of differcnbating ^ 
tween the primary and secondary types of polycythemia, stuco we 
observed mcrcases In the volume of whole blood in several cases 
secondary poljcythemia as well as m polycythemia vera. j. 

Rcaulis of Treatment.— C/micnf Mantfestaiions —Tbc ^ 

symptomabc improvement foUowmg treatment wth radiophosp 
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IS lUustrated in table 2 The most stnkmg improvement was noted m 
the croup of symptoms attnbutable to mcreased blood vol^e, namely 
hea^cbe, sense of fullness or pressure m the head, dizzmess and 
visual disturbances The degree of improvement, as a general ^e, 
paralleled the reduction m blood volume and was greatest ^ “ose 
cases m which satisfactory hematologic remissions were mduced 
Failure to obtam complete rehef of symptoms of this type was found 
to be due to a failure to mduce satisfactory remissions 

Fatigue was a common symptom and was reheved completely m a 
comparatively high proportion of cases When satisfactory hemato- 
logic remissions were obtamed, it was common to hear the patient 
state that he had not felt so well m months or even years One mdi- 
vidual, however, contmued to complam of marked fatigue after the 
induction of a satisfactory hematologic remission and subsequently 
was found to have exophthalmic goiter 
Intolerance to heat was a specihc symptom m twenty cases and was 
reheved m a high proporbon of cases However, in several instances, 
this symptom recurred conconutantly with recurrence of the poly- 
cythemia 

The mcidence of rehef of pam or paresthesia m the extrenuties also 
was relatively good. An exception, in which the pam contmued im- 
abated despite adequate control of the polycytheima, occurred m an 
individual wth endartentis obliterans of the lower hnibs 
Erythromelalgia was present m three cases, m all it was reheved 
completely when the polycythemia was brought under control In 
one case the erythromelalgia developed a second time when the poly- 
cjlheinia recurred, but rehef agam was obtamed with control of the 
polycythemia. 

Pruritus was noted in sl\ cases In two, it was severe, and persisted 
tiiiabatcd after the induction of satisfactory hematologic remissions 
In the four remaiiung cases, it was less severe In two of these four 
cases partial relief, and in two complete rehef followed control of the 
polymthtinia 

The incidence of reduction in the size of the spleen and hver durmg 
induced remissions also was relatively high Adequate follow-up data 
were asm able in Unrtv of forty cases m which splenomegaly occurred 
In t lesc Unrlv eases, the spleen was reduced m size m twenty-seven 
\o rcHlucUon w is noted m three cases, but m none of these three was 
a satisfactory hematologic remission induced 

e f spleen was extremely 

variable la e ises in which the spleen was only shchtiv enlareed. de 
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ally resulted in moderate and occasionally m marked reduction in 
the size of the organ However, m cases in which the spleen Mas 
enormously enlarged, descendmg to the pelvic bnm and below, the 
reduction m size usually was much less stnkmg, probably as a result 
of fibrosis Interestmgly, m several cases m which a reduction m sue 
of the spleen was noted after adequate control of the pol> c}’theniia. 
the spleen became enlarged with recurrence of the polycythemia and 
the associated mcrease m blood volume 
Follow-up data concemmg changes m the size of the hver were 
adequate m twelve of seventeen cases m which hepatomegaly was 
noted. After treatment, a reduction m size was observed in eleven 
of the twelve cases In the remammg case m which no significant 


TABLE 3 

Effect of TivEATiiE.NT of PoLicrarEMLi VEnv wmi 
RADiopnospnoRus on En-minocvrE Count 


Erythrocytes, 
mdlioas 
per cubic 
millimeter 

Before 

Treatment 

iVfter 

Treatment* 

Number 

Per cent 

Number 

Per cent 

I^ess than 5 0 



34 i 

63 

5 0-5 4 



13 1 

21 

5 5-5 9 

7 

13 

1 

O 

6 0 or more 

t7 

87 

6 

11 

Total 

54 

100 

' 5-1 

100 

Mean count 

7,160,000 

1,560,000 


• Lowest count recorded 


change m the size of the hver occurred, a satisfactory hcuiafo oy 
remission was not mduced , 

Improvement m the degree of so-called ruddy cyanosis of tlie 
and mucous membranes, conjunctival congestion and chsttntion 
the retinal venules also was noted concomitantly witli reduction i 
blood volume 

Hematologic Response —V aiying degrees of improstmtiu n 
hematologic picture were noted in all cases in winch 
was used The volume of packed erythrocytes per 100 ® ^ 

(cell volume per cent or hematoent reading) has been found ° 
more accurate measurement of the erythrocyte mass than is the eq ^ 
rocyte count, owmg to the fact tliat nnerocytosis occurs more 
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monlv than nonnocytosis m polycythemia vera In individuals whose 
erythrocytes numher m the neighborhood of 6,000,000 cells per cubm 
nulhmeter, not uifrequently a normal cell volume per cent is obtamed 
Consequently, it is felt that data pertaimng to ceU volume per ^t 
are of greater significance than data based on erythrocyte counts The 
degrees of reduction m erythrocyte counts and cell volume per cent 
foUowmg treatment with radiophosphorus are shown m tables 3 and 
4 Reduction m amount of hemoglobm paralleled the drop m number 
of erythrocytes 

Patients whose cell volume per cent fell to less than 55 and whose 
erythrocytes decreased m number to less than 5,500,000 per cubic 
milhmeter were found to be reheved of those symptoms generally 


TABLE 4 

Effect of Tiie.vtuent of Polycythemia Vera with Radiophosphobus 
ON Volume of Erythrocytes 


Cell Volume, per cent 
Oiemalocnl reading) 

Before 

Treatment 

After 

Treatment* 

Number 

Per cent 

Number 

Per cent 

Less than 50 



35 

73 

50-5-1 

1 

2 

i 1 

8 

17 

55-59 

4 

7 

4 

8 

60 or more 

19 

91 

1 

2 

Total 

54 

100 

43 

100 

As crogo cell s olumc, 
jicr cent 

69 

U 


• Loncsl reading recorded. 


attributed to increased blood volume, whereas patients m whom a 
tall m cell \olume cent and number of erythrocytes per cubic 
’In sufficient to give values of less than 55 for packed 

cc Is and o.oW.OOO for crytlirocytcs, obtamed partial but not complete 
relief of similar s>mptonis Consequently, we have arbitranly divided 
our cases into two groups those m which sabsfactory hematologic 
remissions were induced and those in which partial hematologic fe- 
missions were mduced Patients classified as having sa^factow W 
itologic remissions were those m ii 

f.n to 1. « tl, .n =;=; . jn winch the cell volume per cent 

The unum m ^ tlie erythrocyte count to less than 5.500,000 

bwer al dun t ^ "I reach 

dun those just mentioned, were classified as havmg par- 
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tial hematologic remissions In the senes of fifty-four cases, sabsfactoiy 
hematologic remissions were observed m forty-four or 81 5 per cent 
and parbal hematologic remissions in ten or 18 5 per cent 
The observation that radiophosphorus m doses employed therapeu 
tically m polycythemia vera profoimdly affects not only eiy'throcytosis 
but also the formatiou of leukocytes and platelets m the marrow, pie 
viously had been noted This effect on the leukocyte count 

IS illustrated m table 5 Pnor to the msbtution of therapy, the a\enige 
leukocyte count was 16,700 and the average platelet count was 277,000 
per cubic millimeter After treatment the average minimal leukocyte 


TABLE 5 

EIffect of Treatment of Polycythemia Vera ivmi ILvdio- 
PHOSPHORua ON Leukocyte Count 


Leukocytes, thousands 
per 

cubic zuiUimeter 

Per cent of 51 Cases 

Before Treatment 

After Treatment* 

30 or more 

8 


25-29 

4 


20-24 

17 


15-19 

20 

O 

10-14 

31 

1 

5- 9 

17 

11 

Less than 5 

2 

S3 

Mean count 

16.700 


Range 

4,800-54,000 



* Lowest count recorded 


count was 5,500 per cubic miihmeter, and the average minimal plute 
count was 124,000 per cubic millimeter In cases m which leukopeo^ 
and thrombocytopenia developed, the numbers of leukoc^es an 
platelets subsequently mcreased gradually m the course of sov 
weeks but m most mstances they did not return to prebeatment v u 
dunng the period of the remission, however, with recurrence ® ^ 

polycythemia, tlie number frequently increased to values higher 

norm^ , j ^ 

It IS of interest to note that two of the fifty-four pabents 
moderately profound thrombocy topenia prior to beatment wim 
phosphorus In one case, the platelet count was 92,000 per cubic 
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meter pnor to the institution of therapy Seven milhcunes was ato- 
SteSd S Uvo months later 5 2 me was given Two 
the second injection of radiophosphorus, the platelet count fallen 
to 43,000 and peteebae were observed on the lower e^ei^es 
Other phenomena of hemonhage, however, did not occur A sa^ac- 
tory remission, which lasted seven months, was obtained and duiMg 
that time the platelet count gradually rose to the pretreatment 
In the second case, the platelet count pnor to treatment was 72,000 
per cubic millimeter A dose of 3 5 me of radiophosphorus was given 
and SIX weeks later S 1 me was adinmisteTed At tire tune o£ the 
second mjeebon, the platelet count was 43,000 but four weeks later 
it had risen to 91,000 Hemorrhagic phenomena did not develop A 
parfaal hematologic remission wbch lasted only diree months was 


TABLE 6 

Duhation of Remissions after Tbeatment of Polycythemia 
Vera with RADioPHOSpHonos’t 


■ ■ ' ' T 

Duration 

Remission, months 

Number 

Per cent ' 

I^ess than 6 

9 

17 

^11 

31 

57 

12-17 

9 

17 

18-23 

0 

4 

36-17 

3 

5 

FoUil 

51 

100 


• Time of inquiry, April 1, 1916 
t In 5-1 of the 97 cases. 


induced The failure to mduce a satisfactory remission was attnbuted 
to the comparabvely small dose of radiophosphorus administered. 
\\ line no permanent harmful effects occurred in either pafaent, these 
^es sene to emphi^ize the nsk of employmg radiophosphonis m 
the beatment of pol>cythemia vera compheated by thrombocyto- 

f be treated ^th 
radiophospliorijs but should be treated by other means 

Durauon of Rtmiasiona.-The fifty-four pabents referred to m tbs 

S followed from mne months to four and a 

haU >c^s Forty-bvo pabents have been observed for a year or more 
Thuty-lwo patients arc m remission at the bme of svJ^v so Sat 
iccura c data concerning the length of the remissions induced S 
raihophosphonis cannot be given The duration of the remissions noted 
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up to the tune of the last inquiry (April 1, 1946) is indicated in table 
6 Three patients have had remissions which lasted three years or 
more, the longest bemg forty-seven months This patient sbll is in a 
remission One of the other two patients returned for a second course 
of treatment with radiophosphorus forty-four months after the first 
course had been given The remaimng patient died at the age of 
seventy-five years, three years after treatment with radiophosphorus, 
the polycythemia had not recurred That the duratioa of the remission 
mduced is not related to the length of tune the patient has had the 
disease is mdicated by the fact that the two patients who obtamed 
remissions of forty-six and thirty-SL\ months had been known to have 
polycythemia vera for eight and rune years, respectively, whereas a 
patient who had a remission of forty-four months was not aware of 


TABLE 7 

CouPLic-inoNS OP Treatment of Polycvtueuia Vera 
WITH RADiopnospnonns* 


1 

Cases 

Lowest Value 
Becorded 


Number 

Per cenlf 

Thromboci'topenia 
(less than 100,000) 

21 

39 


Leukopenia 
(less than 5,000) 

29 

5-J 


Anemia 

(less than 4,000,000) 

10 

18 



' in tyi 01 me cases 

t Total 13 more than 100 per cent because some patients suffered from more 
one compbcalion. 


the nature of his illness unbl three months pnor to treatment will' 
radiophosphorus . 

Fifteen of the fifty-four pahents have had tsvo courses of treatnie 
with radiophosphorus, and sl\ of the fifteen have had three ° 

treatment Fifty-one of the fifty-four patients are living In ad i 
to a patient who died of congesbve heart failure, one patient ^ 
eighteen months after treatment with radiophosphorus, of acute e 
kopemc myelogenous leukemia This case h.is been reported in ^ 
previously^' The remammg patent died, one year after die 
bon of therapy, of subacute monocytic leukemia of die Nacgeli t>^ 

ConiphcaUons —The complications that have been encoun 
with this form of beahnent are largely hematologic, m the* torn 
thrombocytopenia, leukopenia and anemia The frequency o 
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currence of eacli of these comphcations m our senes of cases is ^ven 
m table 7 Any one of the comphcations was found to occur smgly or 
m combmation with either of the others, but m only one c»se were 
thrombocytopema, leukopema and anemia observed to develop simul- 
taneously 

TABLE 8 


LEtreOPENIA FOLLOWING TREATMENT OF POLYCYTHEMIA 
Vera with Radiophosphorus* 


Leukocytes, thousands 

Cases 

cubic mdbmeler 

Number 

Per cent 

V 0-1 9 

16 

30 

3 0-3 9 

7 

13 

2 0-2 9 

5 

9 

Less than 2 0 

1 

2 


• In 51 of tho 97 cases 


TABLE 9 


Tre-itmeyt of PoLYCiTUEMU Vera wth Radiophosphorus 
Effect on Platelet Count* 


Blood Plalelels, 1 

thousands 1. 

Per cent of 45 Cases 

oer cubic railhmelcr | 

Before Treatment 

Alter Trcatmentt 

100-130 

15 5 

40 0 

50- 99 

1 1 

1 33 3 

Less than 50 


13 3 

Mtan count 

277,000 

121,000 

Range 

72,000-960,000 

22,000-343,000 


• In J5 of the 97 cubCs. 
t 1 joivc .'1 count recordcil 


Comiderable \anation occurred in the tune which elapsed between 
die adinimstration of the isotope and the development of the comph- 
catioii Leukopenia developed m from two weeks to sue months after 
injtc 3on o ra ophosphorus, thrombocytopenia m from three weeks 
o U\o moutlis and anemia m from two to ten months The degree of 
kukoptma enrountered is given in table S The leukopenm and 
aiicnua were of relativel) short duration and no odier compheafaons 
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when II- development Thrombocytopenia, 

or Semi? somewhat longer tlian leukopeou 

over periods of four to eight weeks The de- 

SienomeSin^f “ sho\vn m table 9 The onl) 

chiae on thp ?ni observed was the development of pete- 

disannpaTPfl oxtreimhes m two cases The petechiae eventually 

Qisappeared as the platelet counts rose 

^ invesbgabon the development of leuko- 
^ ^d particularly thrombocytopenia was viewed with 

f e^enence was gamed m the esbmabon of the 
^ f? j- /* ^'Bdiophosphorus to be admmistered to any given 
F j ^^oency of occurrence of hematologic comphcabons 
vas re uced materially Smce phenomena of thrombosis are rela- 
ve y common m cases of uncontrolled or parbally conboUed poly 
cymemia vera, a moderate reducbon m the number of blood platelets 
0 owmg treatrnent with radiophosphorus tends to protect the patient 
rom this comphcabon At this wntmg, only one of the fifty-four pa- 
&Q m o^ senes has expenenced thrombosis after beatment with 
ra op osphorus, and m this mstance the polycythemia was inade- 
quately conboUed / / 


Toxic reachons were not observed after mjecbon of radiophos 
p orus, and radiabon sickness did not occur m this group of cases. 
In no mstimce m our senes has beatment with radiophosphoms re- 
sulted m the development of primary tumors of the bones or bone 
marrow, nor have comphcabons of this type been reported from other 
msbtubons so far as we are aware The danger of the development 
of osteogenic sarcoma is minimized by the fact that radiophosphorus 
is a short-lived isotope (half-hfe, 14 3 days) that emits only beta rays. 
In studies on animals the use of long-hved isotopes which emit alpha 
or gamma rays is reqmred to produce bone tumors It is obvious, how 
ever, that prolonged observabon, for ten to fifteen years, or more, of 
pabents receivmg beatment with radiophosphorus wiU be necessary 
before any conclusions concerning tins point can be drawn 
Details of Treatment — ^To affect erythropoiesis adversely, relatively 
large ^doses of radiophosphorus are required Lawrence and Ins asso- 
ciates-*’ -■* advocated an mibal dose of from 3 to 7 me, followed by 
subsequent mjeebons of similar amounts at intervals of three to four 
weeks However, m our e.\perience, as w’eU as m that of Remhard and 
his co-workers, an mterval of from srx weeks to three months behvecn 


injecbons of radiophosphorus is preferable to the shorter period sug- 
gested by Lawrence and his associates Mature erythrocytes circulate 
for ninety’ to 120 days, so diat ev’en though erythropoiesis m the mar- 
row IS reduced immeiately after an injccbon of radiophosphoms, a 
latent period of three to si.\ weeks or more occurs before a significant 
decrease m the erythrocyte count in the peripheral blood sbeam r* 
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noted '0 A second injection of radiophosphorus given three or four 
w^ks offer tS first may not only be unnecessary but may result in 

overtreatment Twenty of our fifty-four paben^ 
hematologic remissions from one mjechon of the substance 

B^amlof the existence of a latent penod m Ae decrease of the 
erythrocyte count after an mjechon of radiophosphorus, have f 
lowed the procedure of performmg venesechon pnor to the adm^- 
trahon of the isotope m order to minimize the d^ger of comphca- 
hons, parhcularly the development of phenomena of thrombosis Lom- 
phcahons of this type are comparahvely common m cases or severe 
uncontrolled polycytherma and conceivably could occur as readily 
dunng the latent penod as before admmistration of the substance 
In general, the procedure we have employed m the treatment of 
patients who have polycythemia vera is as follows. Pahents who had 
not had treatment of any type previously and m whom the polycy- 
thenua vera was uncontrolled, and pahents who had had treatment 
previously but m whom the disease was either uncontrolled or imder 
only parhal control undenvent repeated venesechon, performed daily 
or every second day unhl the cell volume per cent fell to decidedly 
lower values, usually to less than 55 One mjechon of 3 to 7 me of 
radiophosphorus then was administered and the pahent was dismissed 
with the request that he return m six to eight we^ for re-exammahon 
At the time of the second visit, a second mjechon of radiophosphorus 
svas administered to all pahents m whom satisfactory hematologic 
remissions had not been obtamed except m those cases m which com- 
pheahons in the form of leukopenia or thrombocytopema bad de- 
veloped If either of the latter compUcahons was present, the pahent 
was kept under observahon unhl the leukocyte and blood platelet 
counts had returned to normal before the second, smaller mjechon 
of radiophosphorus was administered 
Pahents with polycythemia who had been under treatment and m 
whom the polycythemia was under adequate control were not bled 
prior to the administration of the isotope After the first mjechon of 
radiophosphorus they were handled in a manner idenhcal to that used 
for the two groups mentioned in the previous paragraph 
At the begmnmg of this mveshgahon, an attempt was made to cal- 
culate the size of the dose of radiophosphorus to be admmistered 
on the basis of the body weight of the individual. This procedure 
soimed advuablc from a theoretical standpoint However, m prachce 
it was earned that &is plan was madequate owing to the wide vana- 
bons m the clinical seventy of the disease. For example, doses of 
from 50 to 100 microcuncs per kilogram of body weight mduced 
satofactory hematologic remissions m thirteen pahents wth apparently 

g y w ght resulted only in partial renussions in two 
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pabents with se\ere polycythemia It was then found that doses based 
on the apparent chmcal seventy of tlie disease as well as on bodv 
weight gave better results than were obtained with doses based on 
body weight alone The chmcal seventy of the disease was estimated 
by the degree of polycythemia present at the hme the origmal diag- 
nosis was made, the seventy of the sjTnptoms, history of complica- 
hons, parbcularly phenomena of thrombosis, and the ease or difficulty 
with which the condibon was conbolled in patients who had been 
treated by other means 

The total dose and number of injecbons required to mduce remis- 
sions vaned from pabent to pabent These are given in table 10 One 

TABLE 10 


Dose vnd Numdeii of Injections of Radiopiiosphoiius 
IN TmiVTSIENT of PoENCYTIlEMU Veh V* 


Number of 
Injections 

Coses 

Dose, me 

Remission 

Longest 

Duration, 

months 

Satisfactory 

Partial 

1 

20 

3 0-79 

18-f 

1 1 

20 


2 

25 

1 5 0-14 0 

454- 

20 

5 

3 

1 8 

11 0-18 4 

12 

5 

3 

4 

1 

21 8 

3-t- 


1 


• In 54 of the 97 cases 


pabent who was given one injecbon of 4,000 microcunes, or 5o5 
microcunes per kilogram of body weight, obtained a satisfactory 
hematologic remission which lasted eighteen months, whereas a pa- 
bent who received four mjeebons totaling 21,800 microcunes, or _6o 
microcunes per kilogram of body weight, obtained only a partiat 
remission It is interesbng to note that eiglit of the nine patients in 
whom partial remissions were mduced received doses of from o 
to 21 8 me while thutv-seven of forty-five pabents who obtained sa s- 
factory remissions received less than 11 5 me The factor or actors 
govemmg the response of pabents to this type of therapy are as >e 
unknown, and hence, beatment must be mdividualized to a » 

decree j 

The largest total quantity of radiophosphorus admimsterc 
individual in our senes was 38 me Tins quantity was given m 
courses over a penod of four years 
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badiophosphorus in treatment of blood dyscrasias 
LEUKEailA AND ALUED DISEASES 
The adimmstraboa of radiopho^horus m to 

eases formation of erythrocytes 

3 'hbod^latelets while obtaimng at the same time a 

on leukopoiesis As Laivrence his ^ 3ce a 

can best be accomplished by admmistermg radiophosphorus Uvice a 



Fig 129 — Chronic mjelogenous leukemia Man, 30 years of age. One month 
previously, patient hospitalized with an acute febrile illness diagnosed as pneu- 
monia Leukemia discovered on routme examination of the blood. No symptoms 
of leukemia prior to tlie administration of radiophosphonis The remission induced 
b> therapy with radiophosphorus lasted five months 


week until the desired effect is obtained An imtial dose of from 1 to 
3 me. usually is given Thereafter, the size of the biweekly mjections 
varies from 0 5 to 20 me. 

Uironic !H>clogcnou3 Leukemia -Reports on the use of radio- 
phosphorus as a tlierapeutic agent m 121 pabents with chrome mye- 
logenous leukemia have been published.*- **• *3. *8. aa. :o -j-q ^ 
her of 121 patients, we have added fifteen Seven of the fifteen pa- 
tients had had courses of beatment with roentgen rays pnor to die 
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admmisteation of the isotope, and eight had had no irradiation of 
my land. Nme were women and slv were men They ranged in age 
from fourteen to SL\ty-SLx years 

Remissions which lasted from four to fourteen months were induced 
m the eight patients who had not had previous irradiation The remis- 
sions were characterized by marked dimmution m the leukocyte count 
(figs 129, 130 and 131), some reduction in the size of the spleen and 
symptomatic improvement In five of the eight cases, anemia of mod- 
erate seventy was present poor to the mstitution of treatment In 



Fag 130 —Chronic myelogenous leuLemio. Woman, fifty-two years of age- 
Leukemia discovered at time of routine physical examination. No symptoms om ^ 
treatment prior to the administration of radiophosphorus A remission %vas Indua-U 
that lasted eighteen months 


all five cases, the erythrocyte counts returned to normal as the leuko- 
cyte counts fell (fig 131) during the course of treatment It is 
that the bone marrow m chronic myelogenous leukemia is minked y 
hyperplastic owing to the enormously mcreased regeneration of gran 
ulocytic elements Erythropoiesis thereby is impaired, resulting m a 
myelophthisic type of anemia Prehmmary studies indici^e a a 
ministration of radiophosphorus impairs leukopoiesis sumcien > 
cause a marked drop m the leukocyte counts, probably ^ 

struchon of immature granulocytic elements However, wTth e 
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82,9 


number of granulocytic cells m the marrow is reduced, normal eryth- 

rriToSrir" s,."™ 



Time in days 

Fig 131 —Chronic myelogenous leukemia. Woman, fifty-one years of age Diag- 
nosis of leukemia established two years previously Three courses of roentgen therapy 
over the spleen administered over a penod of eighteen months Returned m criticjil 
condition. Treated with radiophosphorus over a period of eleven weeks Note rise 
m erythrocyte count following the fall in the number of leukocytes in the peripheral 
blood A much larger total dose of tadlophosphorus svas required to induce a satis- 
factory hematologic and clinical resi>onse m this person than m the patients whose 
hematologic data arc shown in figures 129 and 130 The remission lasted four months 

for many montlis by montlily or bimonthly mjecUons of the isotope 
In the cases of far-advanced leukemia, treatment resulted in transient 
improvement m one case but was meffechve m the other 

The smallest amount of radioactive matenal reqmred to induce a 
remission m this senes of fifteen cases was 55 me. admmistered over 
T period of one month and the largest was 25 1 me given over a 
penod of ^rce and a half months Thus, there is a wide range m the 
quantity of radioactive matenal needed to restore the leukocyte count 
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approYunately to normal, and m leukemia, as in polycythemia vera, 
treatment ivith the isotope must be highly mdividualizcd 

Sl\ of fifteen patients who had chrome myelogenous leukemia 
have died The terminal blood picture was that of acute leukemia 
m each case The first mdication of a change m the se\enty of the 
disease was a failure of the leukocyte count to fall during treatment 
with radiophosphorus In contrast to the steady drop that usually 
occurred during treatment, the counts became erratic and eventually 
a nse took place Anemia then developed and evammation of blood 
smears frequently revealed mcreased numbers of myeloblasts, leuko- 
blasts and promyelocytes Concomitant ivith these changes, pabents 
complained of weakness, shortness of breath, night sweats, fever and 
pam m the left upper quadrant, associated usually witli progressive 
enlargement of the spleen The temimal picture was ushered in by a 
marked nse m the leukocyte count, a rapid fall m the number of eryth- 
rocytes and the appearance of enormous numbers of stem cells m tlie 
penpheral blood stream However, it is mteresbng that even in the 
tennmal stgge, phenomena of hemorrhage were not observed m our 
cases 

While it IS known that an acute leukemic phase not infrequently 
occurs as a terrmnal event in chronic myelogenous leukemia, many 
patients wbh this disease die from other causes, namely, intercurrent 
mfeebons, severe anemia or phenomena of hemorrhage Since all our 
patients who died had a termmal fulmmabng type of leukemia, the 
quesfaon whether treatment ivith radiophosphorus could have pre- 
cipitated the acute phase has been raised This quesbon cannot be 
ansrvered at the present tune Nevertheless, the answer to it ultimately 
must be obtamed before therapy witli radiophosphorus can be ac- 
cepted as an effecbve method for mducmg remissions in chrome m>e- 
logenous leukemia 

Chronic Lymphatic Leukemia —In chronic lymphatic leukemia we 
have employed roentgen irradiabon m preference to treatment watli 
radiophosphorus except m occasional cases m which sternal asinraboii 
revealed extensive leukemic involvement of the bone marrow It \vas 
felt that since the uptake of radiophosphorus had been found to be 
higher m the bone marrow than in Ijanph nodes, tlic admiinsbaboii 
of this isotope to pabents having lymphabc leukemia not only 
hax'e httle effect in reducing the Ijinphadenopathy but also 
adx'ersely affect the formation of erythrocytes, granulocytes an p •- 
lets in the bone marrow However, Reinhard and his associates 
therapy witli radiophosphorus to be^as satisfactory’ as, 
than, beatment with roen tgen ra ys Tiiey observed a rcuuc 
size of~Iymplrhodes and spleen after beatment with uic iso 1^ ^ 
tlurty cases of chronic and subacute lymphatic leukemia, m 
cases tlie reduebon in size did not occur unbl many nion 



BABIOPHOSPHOaUS IN TBEATKIENT OF SLOOP PVSCRASIAS 


831 


SSSS'SSI?-^ 

StoTThe results of treatment with radiophospho:^ m ^ety^va 
ci of chrome and subacute lymphaUc leukemia have been pub 


Radioactive phosphorus therapy 
Chronic lymphatic leukemia 



Time m days 

Fig 132 — Cluomc lyuiphaUc kutcmia Man, eighty-seven yeais of age Patient 
adunUi-d with an impacted intcrtrochanlcnc fracluie of the left femur Exanunation 
itscaied chronic lymphatic kutemia m addition to tlie fracture Treatment with 
radiophosphorus instituted because of the anemia associated witli the high leukocyte 
value, dcipito the known bemgnancy of chrome lymplialic leukemia in the aged 
This pain lit is in a uimssion twenty months after completion of thcrapv with radio- 
phosphorus 


Coutrarv to our onginal supposition, our experience with radio- 
pliosphonis HI three eases of chronic lymphatic leukemia closely paral- 
lels th It of Rc Hillard and his associates In each case the total leukocyte 
fomit fell approximately to normal (fig 132), symptomatic improve- 
iiHiit oeturred, and a moderate reduction in the size of the lymph 
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nodes and spleen was noted The total dose of radiophosphorus ad 
ministered to each pabent varied from 8 0 to 12 2 me All three pa- 
bents had shght to moderate anemia and one had thrombocytopenia 
prior to the msbtubon of therapy However, m no instance did beat- 
ment cause mtensificabon of the anemia or the thrombocytopenia. All 
three pabents are hvmg and are havmg remissions at the tune this 
IS written, the longest remission has lasted fourteen months. 

Acute Leukemia.— In acute leukemia of all types the results of 
treatment with radiophosphorus have been uniformly bad m the bands 
of all mvesbgators -• -*• 20 We feel, therefore, that 

radiophosphorus should not be employed m the treatment of this 
disease 

Multiple Myelomas.— The results of therapy with radiophospliorus 
m twenty-five pabents with mulbple myelomas or plasma-cell leukemia 
have been reported.^^ ^ 2 . is. 21 , 20 . ai \yg treated bventy-two pa- 
bents, aU of whom had myeloma Sixteen were men and six were 
women They ranged m age from thirty-seven to seventy-five years 
The diagnosis of myeloma was verified m all cases either by sternal 
aspirabon or by biopsy of a tumor 

The method of admimstrabon of radiophosphorus was essentially 
the same as that utilized m the treatment of leukemia, but m most 
instances smaller doses were employed In fifteen of tlie twenty-bvo 
cases, radiophosphorus was given over penods ranging from four 
to eight weeks and the total dose administered varied from 3 6 to 12.0 
me In seven cases treatment was mterrupted by the development of 
compheabng factors and was considered to be incomplete In this 
group, the total dose adrmnistered varied from 2 1 to 6 5 me 

Prior to the admimstrabon of radiophosphorus, anerma was noted 
m sixteen of the twenty-two cases, leukopema m seven, and throm- 
bocytopenia m sue In an attempt to mmimize the effect of the isotope 
on the fonnabon of eiy'throcytes, leukocytes and platelets m the m.ar- 
row, radiophosphorus was given caubously and m small doses De- 
spite these precaubons, at the complebon of treatment the anemia 
had become more profound in eleven cases, leukopenia was present 
m ten and thromboc)^opema was noted m seven 

In genera], the results of beatment of myeloma witli rachophos- 
phorus have been discouraging Treatment did not appear to alfw 
tlie pro^iilve course oTtlm^sease materially Eiglit of the twenty- 
two pabents are dead. Seven of the remaining fourteen patients liavt 
been re-e.\ammed at intervals after completion of therapy 
phosphorus and each has shown cliuical, roentgenologic and 
logic evidence of progression of the disease On the other an , 
of fourteen pabents who were suffering from mtense pain m 
bones received vaiyung degrees of relief during beatment, our 
tients obtained no relief whafsoev'cr flow'cvcr, an isolate o se 



BADIOPHOSPHORUS IN TBEATMENT OF BLOOD DYSCRASIAS 

m one of our patents who had myeloma is, we beheve, sufficiently 
interesting to warrant a detailed report 

Report of Case -A white man, forty-four old, a 

cam^o the Clinic in November. 1944 because of hadluS^ 

ankle which had been present for eight months In March, 19^, he had ^ 
his nght ankle. This was Mowed by swelling and p^ wkA did not 
under rteatment A roentgenogram of the ankle made and the patient was told 
he had a tumor of the bona The ssvellmg gradually mcreased in size and the pain 


Fig 133 —a and b. Myeloma of right ankle pnor to treatment Note destruction of 
internal malleolus of hbia and several small areas of destruction in fibula. 

became more severe, so that the use of crutches was adopted Shortly before ad- 
imsslon to the Chmc, pain in tlie nght shoulder also had been noted 

Examination of the ankle revealed a senufluctuant mass, 10 cm m diameter 
vluch involved the internal malleolus A roentgenogram of the ankle disclosed a 
IcstrucUve neoplasm which had obbteraled the internal malleolus and had formed 
1 large soft-^e tumor (fig 133) Several rarefied areas in adjacent portions of 
the tibia and Cbi^ also were noted. A roentgenogram of the thorax revealed a 
weU.^.^cn^d osal thought to be pleural m ongin. located postenor to 
the axillary ^rtlon of the fourth nb on the left Hypeiprotememia (97 gm. of 
protein per 100 c-c. of serum) with reversal of the albmnm-globulin ratio (11 43) 
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and devabon of the sedimentation rate were noted but there was no Bence Jones 
proteinima or anemia and a roentgenogram of the skull revealed nothing abnor- 
inaL Myeloma was suspected, but m order to exclude sarcoma with metastasis to 
the ple^, biopsy of the tumor of the ankle was performed The pathologist re- 
ported plasma cell myeloma " 

A total of 10 7 me of radiophosphorus was gwen o\er a penod of six weeks. 
However, not only did no reduction in the size of the tumor occur but the 
biopsy wound failed to heal Eventually tumor tissue appeared m the wound and 
bleeding developed Local measures ernp]o>ed to stop tJic bleeding Luied and 
acbve bleeding from rupture of a small artery occurred In an effort to avoid 



Fig 134 — M>eloma of nght ankle four months after completion of wmbifltd 
irradiabon with radiophosphorus and roentgen rays Note bcgmmng of fonnalioa 
of new bone No sigmficant change m the lesions in the fibula Second course o 
combined irradiabon therapy given 

amputahon, roentgen beatment over the tumor was undertaken ^ 

Popp After roentgen irradiabon, gradual dinunubon m the size of the • 
occurred, the bleeding ceased, tlic biopsy wound healed and tlic patient was p« 
mittcd to rebim to liis home , <i 

The pabent returned in April, 19-15, three months later, at which i , , 
temal evidence of the tumor of the anIJc, except a scar at tlic site o bin 
bssue for biopsy, had disappeared He walked witli a slight hnip on 
carded lus crutches A roentgenogram of tlic ankle at that tunc showi e 
of formabon of new bone (fig 13-1) However, the pain in his 3 

become more severe during the three montlis tJic pabent lud been a . ^ 

roentgenogram disclosed almost complete destruebon of tJie greater po 


badiophosphobos in teeatment of blood bysceasias 


835 


acromion of the right scapula (fig 135) In view of the regression of the tumor 
of llie anUe following use of the combined methods of irradiation, it was deadea 
to repeat both procedures After the adimmstrabon of 11 8 me. of radiophosphorus 
over a penod of six weeks, the nght shoulder was irradiated wth roentgen rays 
and the patient was dismissed 

The patient returned a third tune in October, 1945, because of pain m the 
left side of his chest He stated that he had experienced complete rehef of pam m 
the nght shoulder after completion of irradiation m June Roentgenograms of the 
right ankle and nght shoulder m October revealed extensive formation of new 
bone not only at the site of the original tumor of the right bbia but also in the 
acromion of the right scapula (figs 130 and 137) On the other hand, roentgeno- 



Fig. 135-M>eloma of nght shoulder pnor to treatment by combined irradiation 
Note destrucUoa of acronuon. 


d iheTch tte 

^.|h mdiophoiphoiTi^^^^^ 

left side and once again ho returned home over the ribs of the 

»f P-. 1. 

ends of both second inclacarpal bones were nTMi-nv region of the distal 
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The presentabon of a symposium m a field of medicane as diversi- 
fied as pediatncs permits a wide range of selecbon There are so many 
subjects from which to choose that selective msertion in a sin^e vol- 
ume of limited size becomes as much a matter of subjective bias as 
objective discnmmation It is therefore mevitable that topics of equal 
and perhaps even greater pediatnc mterest have been omitted through 
inadvertence, by intention or by force of circumstances These omis- 
smns are readily conceded The special considerations which dictated 
the final choice of papers compnsmg this volume mdude the par- 
ticular mterests of the physiaan in practice, the presentation of con- 
teraporar)' knowledge and recent advances, diversification of subject 
matter, avauabihty of authontabve contributors 
For maximal service to the prachcmg physician, it was deemed 
\me to gwe pnonty to articles of diagnostic and therapeutic import 
Ihis empha^ is indicated by the titles and content of the majonty of 
the papers The absence of review articles on chemotherapy (sulfona- 
antibiotic therapy (pemcillm and streptomycm) m child- 
hood ^ e^la,ned by their abundance m the current pe^atnc ht- 

P^o^otion and disease prevention are 
pathogenesis and prophy- 
been ^ diseases are given appropriate space The effort hL 
^ comprehensive a coverage as possible and to 
ton distnbution of subjects A Sort hL^ 

manuscripts and die publishers for the preparation of 
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Fjg 136 —Myeloma of nght ankle sue months after second course of trcatracot 
by combined irradiation Note degree of bone repair in the internal malleolus of 
the tibia No significant change m the lesions of the lower fibula had occurred but 
mvolvement of the shaft of the tibia adjacent to the original tumor had developed. 

was given. A total dose of 9 9 me was administered over a period of four wcels 
and during this time the tumors of both metacarpal bones showed noticeable 
softening and regression in size These changes were more pronounced in the left 
hand than in the right Roentgen treatment then was given over the chest, hands 
and knees and at the time of dismissal the tumor of the left hand had disappeared 
and that of the nght hand was markedly reduced m size 

We bebeve tbe observation of regression m the size of myelomatous 
tumors associated with formahon of new bone after irradiabon with 
radiophosphorus and roentgen rays is unique The mechanism by 
which these changes were produced is not understood Myelomatous 
tissue IS known to be unusually resistant to roentgen irradiation ^ In 
the case just described, the combmed forms of therapy seemed to be 
more effechve than either type of irradiabon used alone IIovvcvciv 
the fact should be emphasized that while combined irrachation caused 
regression of tumor growth locally in one case, the disease showe 
systemic signs of progression in all patients treated by tins means 

Hodgkin’a Dieease.— Published reports have indicated that ihaap) 
with radiophosphorus is uifcnor to roentgen irra diabon m the trea • 
ment of Hodglans disease “ We'Tiave treated two pa 

bents who had Hodgkm’s disease, m these cases sternal j 

vealed extensive mvolvement of the bone marrow Treatment rcs '• 



irradiation Note degree of bone repair in the acromion. 


in intensificatioa of the anemia, leukopema and dirombocytopenia 
without materially affectmg the course of the disease Therefore, our 
e.xpenence is m hne with that of other mvestigators— that roentgen 
therapy is the treatment of choice m this disease 

SUaiMARY AND COMMENT 

Radiophosphorus, employed m the treatment of various diseases of 
the bone marrow, was found to he most effective m polycydiemia 
\era Treatment with this substance was m no way curative, but re- 
sulted m the mduchon of remissions in a high proportion of cases In 
our senes of cases, the duration of the induced remissions vaned from 
live months to nearly four years In our expenence polycytheima vera 
can bo controlled more readily with mtemal irradiation than wth 
any other therapeutic procedure now available and, therefore, it is 
felt tliat therapy with radiophosphorus is supenor to other forms of 
treatment employed m the past 

In the chronic types of leukenua, treatment with radiophosphorus 
induced remissions similar to those mduced by roentgen therapy, but 
It had no particular advantage over the latter form of treatment and 
required a longer penod of tune to bnng about the desired result 
llowescr, once a remission had been mduced by means of roentgen 
irradiation, radiophosiihorus was foimd to be effective m holdmg leu- 
kocyte counts near normal for long penods of fame Used m this way 
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radiophosphorus eventually may prove to be a useful adjunct to 
treatment with roentgen rays 

Radiophosphorus was ineffectual m mhibitmg the progression of 
acute leukeima, Hodgkm’s disease and mulbple myeloma However, 
in myeloma, treatment with the isotope afforded varying degrees of 
rehef from pam m the bones in more than 50 per cent of our series of 
cases In one case of myeloma tlie ohservabon that treatment with 
radiophosphorus, combined with roentgen therapy, resulted not only 
m destrucbon of tumor tissue locally but m formabon of new bone 
at the site of the original tumors, has proved of sufficient interest to 
warrant further study Consequently, an mvesbgabon of the effects 
of combmed therapy now is being earned out 

Treatment with radiophosphorus is not a difficult procedure, pro- 
vided the therapist knows the rate of loss of radioacbvity and the rate 
of everebon of the isotope Dosage then can be adequately controlled 
The chief advantages of this form of therapy are the ease of admmis- 
trabon, the absence of radiabon sickness and tovic symptoms and the 
concentrated effect of the irradiahon on the cells of tlie hematopoicbc 
organs The prmcipal disadvantages of the method are bvo ( 1 ) since 
raiophosphorus enters mto all phases of the metabolism of phos- 
phorus m the body, tissues other tlian those one wishes to treat are 
irradiated and (2) once an overdose of the isotope is administered, 
no effeefave method is available for mhibibng or stopping the irradia- 
bon effect Leukopenia, thrombocytopenia and anemia can be pro- 
duced, and m order to prevent severe damage to the bone marrow, 
adequate observabon and carefully conbolled dosage are essenbal 
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A CONSroERATION OF THE HYPERACTIVE CAROTID 
SINUS REFLEX SYNDROME 

Habrv L Smith 


The hyperacUve carotid sinus reflex continues to be a most compli- 
cated and mterestmg subject In the past few years, I beheve, there 
has been some progress m our knowledge of the physiology of the 
carotid smus I am sure that we have a better understandmg of the 
clmical features of this subject than we had a few years ago, and this 
better understandmg has been gamed by study and observation of 
patents who had this condition for several years Such study and 
observation have been earned out among patients who have been 
operated on and patients who have been treated medically 
In man and m many nnimak the carotid smus is a bulbous 'dilata- 
tion of the first portion of the mtemaJ carobd artery The wall of the 
carotid smus is somewhat thmner than the wall of other portions of 
the artery In the smus the timica mtema is pracbcally the same as 
the himca mtema of the rest of the artery The tvmica media of the 
smus, however, is thmner and contains more elasbc tissue and less 
muscular tissue than does the tumca media of the rest of the artery 
The tumca advenbba of the smus is ttucker than the tumca advenbba 
of the rest of the artery, and contains special nerve cells called "nerve 
receptors” These nerve receptors are situated between the layers of 
collagen 

Invesbgators are not entirely agreed as to the complete innervabon 
of the carobd smus, but most of the outstandmg mvesbgators agree 
that the carobd sinus is supphed ivith branches from the glossopharyn- 
geal, vagus and cervical sympathebc nerves, and occasionally by a few 
branches from the hypoglossal nerve The afferent branch from the 
glossopharyngeal nerve is called the “nerve of Hermg ” 

It has been proved by physiologists that mechamcal or electnc 
sbmulabon of the carobd smus produces a combmed reflex, or cardiac 
mlubibon and a decrease m the systohe blood pressure, that is, such 
sbmulabon brmgs about the same effect that is produced by stimula- 
lion of tlie cenbal end of a depressor nerve It is beheved that one 
of tlie functions of the carobd smus reflex is concerned with conbol of 
blood pressure and heart rate, and mamtenance of an adequate circu- 
1 ition m die bram It is thought by some mvesbgators that an mcrease 
m pressme wiUnn the smus will, by means of a reflex, cause a decrease 
m blood pressure and a retardabon of the cardiac rate, and that a 
decrease m pressure within the sinus will increase the blood pressure 
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accelerate the cardiac rate, increase respirations and increase the secre- 
tion or epinephrine 

I do not beheve that all the functions of the carotid sinus are fully 
^ known There is not a satisfactory explanahon as to why the carotid 
sinus m some mstances becomes hypersensitive, but there is no doubt 
that it does 

Stimulation of a sensitive carotid smus induces striking changes in 
the cardiac conduction system The more important chiinges are sud- 
den slowmg of the heart rate, varying degrees of heart block, and 
long periods of complete cardiac standstilL In about half the pabents 
observed at the Climc the cardiac slowing was sufficient to cause the 
fainting attacks, m the other cases the slowing was absent or \\ as too 
shght to be of any significance 

Stimulation of a sensitive carotid smus by mechamcal pressure pro- 
duces rather marked changes m respurabon In tlie severe attacks tlie 
breathmg becomes deep and labored There does not appear to be 
a constant correlafaon between the labored breathing and tlie cardiac 
slowmg and the famtmg attacks 

Carotid smus syncope is much more common among males tluti 
females In the senes of eighty-five pabents tlius affected who were 
observed at the Clmic the rabo of males to females was 5 1 Carotid 
smus syncope is most common among middle-aged and elderly per- 
sons, it is rare among young people In this senes of cases the oldest 
pabent was seventy-eight years old and the youngest was hvciity- 
eight years old. The average age was fifty-SL\ years. The chief symp- 
toms were attacks of verbgo and spells of unconsciousness, mild con- 
vulsions may be associated with the syncopal attacks A defimte aura 
usually is present, this consists of weakness, hghtheadtdness, spots 
before the eyes and epigastnc distress Patients often turn pale, prr 
spire profusely and complain of sensabon of numbness in tlie extrenu- 
faes Durmg Ae attacks of unconsciousness the pupils usually dilate, 
dunng one of the mduced attacks there was defimte c\ophthahnos 
which receded qmckly at the termination of the attack Gcnetalh. 
verbgo is a prominent symptom dunng an attack, the patient as a 
rule IS free from dizzmess between the attacks Dunng the att itks o 
verbgo pabents often stagger and occasionally tliey fall The attatJa. 
of unconsciousness usually last from a few seconds to fifteen or tutn i 
minutes, the average attack lasts one mmute to four mmutes The spou 
taneous attacks of unconsciousness practically alwa\s occur when n 
pabent is either sitbug or standing, and rarely when the pitnn 
lymg down Attacks of fambng occasionally are precipititu i 

diangmg the posibon of the body, turning the head to ^ 

left, or looking upw'ard A,ny pressure on Uie nttk. such os tli it tui 
by a bght collar or by tlie carrying of sacks of gram on tin. sliou i ' 
also may' brmg on attacks It is common for cpisouts to occi 
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barber chairs when towels are placed rather tightly around the pa- 
tient’s neck, and when the patient changes the position of his body 
rather quickly The attacks of unconsciousness may vary from a 
attack once or twice a year to many severe attacks daily One patient 
1 recendy observed had nmeteen severe attacks m twenty-four hours 
In most mstances, the precipitatmg factors m the spontaneous attacks 


are unexplamed 

There has not been an adequate study of the blood pressure durmg 
spontaneous attacks In the mduced attacks the blood pressure usually 
decreases, ibis decrease vanes from shght-to-severe depression of 
blood pressure The decrease m blood pressure was greatest m cases 
of hypertension In a few mstances there was a shght mcrease m blood 
pressure dunng the mduced attacks 
In the attacks of unconsciousness the patient may have a mild or a 
severe convulsion Patients practically never bite their tongues or 
lose control of their sphincters Generally, the mduced attacks are of 
shorter duration than the spontaneous ones 'The diagnosis is made 
from tlie liistory and by mducmg an identical attack by the exertion 
of graded pressure on one of the carotid smuses It should not be 
necessary to mduce an attack by makmg pressure on both smuses at 
the same time I do not recommend the practice of pressmg on the 
eyeballs to mduce an attack 

Preferably, the patient should be m a sittmg position, wth the head 
tipped slightly backivard and to one side and away from the side that 
IS being exammed The smus usually is situated just below the angle 
of tlie jaw and at the level of the upper border of the thyroid car- 
qlage The situabon of the smus is somewhat variable, however The 
carobd bulb frequently can be palpated deBmtely Pressure is exerted 
with the thumb, so that the smus is compressed against the spmal 
column As a rule, the charactensbc response will occur wi thin ten 
to twenty-five seconds Tins depends on the efficiency of the exammer 
and the sensibvity of the smus 


The treatment of hyperaefave carobd smus reflexes may be divided 
rouglily into three parts 

First, when tlie symptoms are mild and the attacks occur at infre- 
quent intervals, no treatment is required other than reassurance 
Second, when tlie symptoms are moderately severe and the attacks 
occur more frequently and interfere with the pabent’s work and 
acbxaly, Uie pabent should be instructed to avoid turmng the head 
fjuickly, looknng upward and stoopmg suddenly The pabent should 
avoid any constnebon about the neck Medicabon is indicated. Manv 
drugs Ime been used for this malady Tliose most commonly recom- 
mended arc phcnobarbital, ephednne, epmephrme, benzednne atro- 
pine and diphenylhydantom sodium (dilanbn) In my e.xpenence 
drugs have not been parbcularly sabsfactory But, of the d^gs S 
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phenobarbital has given the best results The amount administered 
depends on the seventy of the symptoms At the Chmc we usually 
give 1% grains (01 gm ), three times a day for one week to two weeks 
and then 1^4 grams twice a day for another week and then gram 
(0 05 gm ) for several weeks We like to administer the smSlest 
amount that wnll control the episode 
Third, when the attacks are severe and occur frequently, and after 
a thorough course of medical management has been earned out witli- 
out success, surgical treatment may be tned m selected cases In our 
expenence at the Chmc, this has not been too sabsfactory The surgi- 
cal procedure consists of complete denervation of the carotid sinus 
Some neurosurgeons recommend intracranial section of the glosso- 
pharyngeal nerve rather than operation through the neck 

In the treatment of patients who have hvperactive carotid sinus 
reflex there are several factors to bear m mind, first, that it is not a 
killin g disease, and second, that the symptoms vary greatly from tune 
to time In some pabents the condibon seems to go into remission, so 
that the pabents may be comfortable for several weeks or months 
without any symptoms, even when they are not receiving freatment 



THE HYPERVENTILATION SYNDRORIE 
Haddon M. Cabryeb 


An important medical problem, yet one wbicb is often i^ecog- 
mzed, IS the syndrome resultmg from hyperventilation Until rwent 
years the mechanism of this disorder has been poorly understood to 
1933 and 1934 Maytum and Wilhus^*> ^-* first called attention to sigh- 
ing dyspnea, a common form of hyperventilation, m the production of 
symptoms frequently confused with those of pulmonary or heart dis- 
ease Other investigators have done much to clarify knowledge of tiie 
physiologic changes observed m the course of respiratory alkalosis 
caused by hyperventilation Kerr and his associates at the University 
of Cahfonua have been parbcularly mterested m this problem They 
found an early and interesting reference to this condition which bears 
quotation 

“Melancholoke folke are commonly giuen to sigh, because the xmnde 
bemg possessed with great vanebe and store of foolish appantions, 
doth not remember or suffer the parbe to be at leisure to breathe 
according to the necessibe of nature, whereupon she is constramed 
at once to sup vp as much ayre, as otherwise would srue for two 
or three tune, and this great draught of breath is called by name 
sighmg, which as it were a reduphcabng of the ordinary manner of 
breathing In this order it falleth out with loners, and all those which 
are very busily occupied m some deep contemplabon Silhe fooles 
likewise which faU mto wonder at the sight of any beaubfull and 
goodly picture, are constramed to giue a great sigh, toeir will (winch 
is the eificient cause of breathmg) bemg altogether distracted, and 
wholly possessed with the sight of the image 


ETIOLOGY 

The symptoms of the hypervenblabon syndrome come about as die 
result of an increased loss from the body of carbon dioxide. This 
occurs from the lungs in the course of an excessive pulmonary venbla- 
bon The usual concentrabon of carbon dioxide m the alveolar air 
is approximately 40 mm partial pressure of mercury i With unduly 
sbmulated breatlung this level of alveolar carbon dioxide may be 
reduced to approximately a half of that value Thus a chain reacbon 
IS imliated which m him affects the equilibrium e.xishng between the 
carbon dioxide of the alveoh and of the blood, and subsequenUy that 
^uilibnum existing behveen the carbon dionde and the bicarbonate 
of Uie blood. An increased alkalmity is made temporarily present m 
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THE DIAGNOSIS AND MANAGEMENT OF NEOPLASTIC 
DISEASES IN CHILDHOOD 

Habold W Dabgeon, M D * 

Since neoplasbc diseases in many instances appear to be local 
pathologic manifestabons, it is proper to begin tins review by men- 
bonmg the knowm principles which apply to the diagnosis and 
management of diseases in general A diagnosis is tlie interpretabon 
of alterabons produced m an individual by the presence of disease 
Management imphes the care not only of the pathologic enbty as such, 
but also of the individual who suffers from tlie disorder 
In neoplasbc diseases of cliildren the relabonship between the 
groinng tumor and the growing child is usually tlie basis on which 
clinical manifestabons of the disease are recognized The influence 
of the groMnng tumor on the groinng indmdual and, on the other 
hand, of the growing individual upon the tumor ivill result m vanous 
sjTTiptoms and signs Examples of the effect of tlie growing tumor on 
the growing individual arc found in pahents suffenng with neoplasbc 
diseases which because of tlie peculiar bssue contents of tlie tumors pro- 
duce slight to marked alterabons m skeletal and somabc growth Such 
changes are found m some teratomas as well as tumors of tlie pineal, 
pituitary, th>TOid and adrenal glands, and ovanan and tesbcular 
tumors An illustrabon of tlie effect of tlie development of the indi- 
vidual upon tlie tumor is found m melanoma During early childhood 
this tumor is almost invanably benign, but with the onset of puberty 
it may become malignant 

Considerabon of the growing diild in relabon to the tumor is also 
highlv' essenhal when treabng either surgically or by irradiabon a 
neoplasm in the vicinity of an epiphyseal carblage 

Management further implies adequate if not complete eradicahon 
of the tumor at the earliest hme, compabble of course with tlie im- 
mediate and future well-being of the pahent As a corollary' of this 
it is obviOus tliat in cliildren the earliest treatment must follow' tlie 
earliest possible diagnosis and tins m him requires x'lgilant obsena- 
hon of the presumably normal cliild 
From the clmical standpoint it is preferable to consider all itimors 
to be potcniialhj tf not actually incompatible tvith life, rather than 
to diagnose them as benign or malignant The reason for tins becomes 
apparent when it is realized tliat many' histologically benign tumors 

• ^UendinR Pedialncnn, Xtcmoml Hospital for Cancer and Allied Diseases, 
Chairman, Childrens Tumor ncgislr>, Mcmonal Hospital New yorl. Cit>. Chair 
man. Committee on Tumor Registry, Amencan Acadcm> of Pediatrics 
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the blood as the so-called respiratory alkalosis is brought about. 
Numerous chemical changes occur m the body consequent to this 
respiratory alkalosis Grant and Goldman recognized m 1920 that 
tetany could be mduced by means of hyperv'entilabon This effect is 
mediated through the influence of respiratory alkalosis on the blood 
calcium While no significant change m the total calaum of tlie blood 
takes place, the readily available, or ionized, portion is affected 
markedly This ionized calcium is, m part, temporarily bound by the 
mcreased alkalmity present m the blood m respiratory alkalosis The 
decrease m available calcium mcreases the excitability of the neuro- 
muscular mechamsm, thus mducmg tetany 

It recently has been stressed that respiratory alkalosis will signifi 
candy alter the release of oxygen from hemoglobm wathm the tissues 
of the body^ With a lowered carbon dioxide pressure in the blood, 
hemoglobm chngs more tenaciously to its bound oxygen Less oxygen 
IS rehnquished m the tissues as ^e blood passes through Another 
factor which mterferes with fassue oxj'genation is the decreased blood 
flow as a result of contracted blood vessels in tissues low in carbon 
dioude pressure 

Chmcally the hj^perventilabon syndrome may occur m many fonns 
and all forms have m common one feature— mcreased pulmonary ven- 
tilation This respiratory abnormahty may be observed m entuely 
stable subjects, particularly when they are ex'posed to emotional stress 
Most commonly, however, this syndrome is observed m tense, exces- 
sively anxious, depressed or psychoneurobc patients Such subjects 
often fall mto the pracface of hyperventilation when placed m a situa- 
tion where embarrassment would be axperienced should fainting 
occur, such as m crowds, m a front pew m church, or preopcrabveiy 
m a hospital At such times the respiration mav be mcreased in depth, 
accelerated, or both, with the insidious onset of symptoms referable 
to respiratory alkalosis Such patients wall realize that something ^ 
amiss and will attempt to fight off their unpleasant symptoms through 
further hyperventilation by forced breathmg 

Alkalosis may be mduced by unrecognized stunulabon of rcipiration 
as described. The frequent sighmg observed in tense subjects may 
contnbute to the produebon of an acapnia or lowered concentrahon 
of carbon dioxide m the blood Ex-penmentally forced breatlung vv 
reproduce the symptoms of respiratory alkalosis It may well be 
strenuous exercise by those unaccustomed to it wall lead to acapnia 
parbcularly is this true of sxvmiming, an acbxaty' imposing a 
influence on an mvoluntary center for respiratory regulabon Phvji 
acbvibes at albtudes at which oxygen pressure is decreased ina> ea 
to a waslung out of the carbon dioxide of the bodv more ripi > 
this gas can accumulate through metabohe processes 
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SYJIPTOMS 

FoUo%vinc World War I White and Hahn studied large ^ups of 
subjects ivith and wthout the so-called effort s^drome They ob- 
served sighing dyspnea m 80 per cent of such subjecte In a hedthy 
control group this breathing irregularity v/as observed in but 19 per 
cent They concluded that hyperventilabon was responsible tor tne 
symptoms of this condibon In 1938 Soley and Shock likewise obse^ed 
that hyperventilation was responsible for the symptoms of the effort 
syndrome They substanbated their conclusions by carefully con- 
trolled physiologic studies of the changes occumng m the blood and 
alveolar air 

Ghebe and Auerback have emphasized the frequency with which 
hyperventilation may simulate orgamc disease They have observed 
hyperventilabon as a part of the fear reacbon m emobonaUy unstable 
persons Confronted by a situabon m which he is madequate, a pabent 
may transfer his anxiety to any organ by a sequence of physiologic 
changes consequent to hypervenblabon Thus the precipitabng psy- 
chic conflict may be ignored enbrely as he pursues an explanafaon for 
his somabc symptoms 

The importance of hypervenblabon as the so-called trigger mecha- 
nism m precipitabon of mamfestabons of hystena has also been em- 
phasized It IS probable that hypervenblabon contnbutes to the so- 
called acute anxiety attack - 

Because subjects who are otherwise qmte stable iviU become subject 
to hypervenblabon m times of anxiety or fear, this disturbance of res- 
piration becomes of utmost importance m aviabon Faulty judgment 
and in-co-orchnabon in the course of overbreathmg is one source of 
failure of pilots 

The symptoms of respuatory alkalosis are msidious and minimal m 
their onset, however, if measures are not taken to rectify this ahnor- 
maht^' of breathmg, they may assume an alarmmg character If the 
pabent understands his condibon poorly these symptoms may mduce 
a state of panic as he realizes that somethmg over which he has no 
conbol is happemng An early symptom is that of hghtheadedness 
and unsteadiness This is enbrely subjecbve in its begmnmg As the 
alkalosis progresses, a sense of a vacuum which is msabahle by the 
deep breatlung it prompts is produced in the thorax Pafaents may fan 
thcmscKes and glance around for the nearest exit Often they will go 
out of doors or open a window in an attempt to secure more adequate 
raspirabon Explanabons such as “The au won’t go down far enough ” 
air is doing no good” or “I can’t get a satisfactory breath” may 
be offijcd In tlie thorax a sense of dull pressure is often noted This 
often leads to anxictv concerning tlie heart For the exarammg phv- 
sic ui sudi disbess makes obwous tlie necessity for great rare to 
exclude the pain ansmg from coronary artery disease 
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With further hyperventilation a sense of numbness and tingling in 
the extremities and around the hps develops Ultimately these pre- 
tetamc paresthesias are followed by spontaneous muscular twitching 
and then tetany of a carpopedal t^e Throughout this sequence of 
physical changes mental astuteness is lost gradually and the loss 
IS first apparent only m its effect on judgment and skill, but ultimately 
it progresses m some cases to stupor 

DIAGNOSIS 

On the basis of recogmfaon of the manifestations of hyperventila 
bon, the diagnosis can be made readily Should the pabent be cr- 
ammed by a physician at a Ume when evidences of respiratory alkalosis 
are not present, the charactensbc history will be the guide to a cor- 
rect appraisal of the pabents complaint Under such circumstances, 
the symptom of which the pabent complains frequently may be 
reproduced by a penod of forced breathmg sufficient to induce res- 
piratory alkalosis Three minutes of moderately accelerated breathing 
with care to exhale the supplemental air usually will suffice Often 
only a part of the pabent's symptoms may be reproduced, the deficit 
bemg attnbutable to the lack of a fear response associated with the 
release of epmephnne within the body 

TREATMENT 

Treatment of the hypervenfalabon syndrome depends largely on its 
diagnosis which enables the physician to offer an explanabon of the 
condibon to the pabent By avoidmg the practice of forced breathing, 
by temporarily holding the breath, or by rebreatlnng air exhaled mto 
a paper sack, the pabent may bnng about alleviabon of his symptoms 
withm a few seconds Nasal, instead of oral, breathing hkcmse is of 
value m overcommg respiratory alkalosis By means of these measu^ 
carbon dioxide is allowed to reaccumulate in the alveolar air 
most anxious pabent appreaates the physician’s demonstrabon that 
the terrifying sensabons are not imagmary He develops confidenct. 
that his condibon is understood and becomes willing to discuss anv 
underlying psychic factor In many cases it is only necessary to dcin 
onstrate that the symptoms are the result of hyperv'enblahon an o 
explain the nature of these symptoms to the pabent In other ’ 
the anxiety is more deeply motivated and prolonged psychiatnc 
bgabon and beatment may be mdicated 

The recogmbon of the hyperv'enblahon sjmchonie repres 
means of explauung symptoms long known to be funchon in 
but little understood T^ knowledge has provided a 
quately treabng a previously unsatisfied group of deserving p 
who “Imow something is wrong” 
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THE ROENTGENOLOGIC DIAGNOSIS OF BRONCIIIECTASlb 
BEFORE BRONCHOGRAPHY 

C Allen Good 

The fact that a roentgenologic diagnosis of bronchiectasis is pos- 
sible before the instillation of opaque oil into the bronchial tree is 
not realized as ividely as it should be For many years roentgenologists 
have made, and clinicians have accepted, a roentgenologic diagnosis 
of pulmonary tuberculosis althougli the basis for sucli a diagnosis is 
on very httle firmer foundation than that for the prebronchographic 
diagnosis of bronchiectasis The diagnosis of tuberculosis iniist be 
proved ultimately by demonstrating the tubercle bacillus; the diag- 
nosis of bronchiectasis must be proved ultimately by demonstrating 
the ddated bronchus A working diagnosis of tuberculosis is frequeutlv 
made from roentgenologic findmgs alone while a working diagnosis 
of bronchiectasis more often depends on the history than on the roent- 
genogram 

The roentgenologic manifestations of bronchiectasis are often defi- 
nite They have been desenbed particularly well by Andurs, £\ans 
and Galmsky, and Joress and Robins In the mam tliey consist of four 
signs (1) mcreased pulmonary markings, (2) clironic pneumonitis, 
(3) ring shadows or "bonej combmg” and (4) loss of volume of a 
portion of the lungs When more than one of tliese signs arc present 
m any particular case tlie probability of a correct diagnosis is greatly 
enhanced 

aiATERLVL 

To determine how often the roentgenologic diagnosis of bronchiec- 
tasis could be made or suspected before resorting to bronchograph), 
all cases of bronchiectasis which were encountered at the Ma }0 Cbnic 
dunng the year 1945 were reviewed Only those cases were accepted 
for study m which tlie diagnosis was proved after tlie instillation of 
opaque oil mto the bronchial tree or m which the lung was subjected 
to gross and microscopic e\atnmation after surgical removal or a 
necropsy There were 123 such cases 

ROE^TGE^OLOGlC ALVl^^FLSTAT^O^S 

Increased Pulmonary Jlurkuigs —The roentgenologic mamfesta 
tion found most commonly in this series of cases was an ^ 

the prominence of the pulmonary markings In nmet>-foiu 1 1 I v 
cent) of the 123 cases this feature was observed either 
combmation with one or more of the other signs (table It 

&50 
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present alone m thnrty-mne cases, and m wmbmation with or 
more of the other roentgenologic signs of bronchiectasis m ffiy-ilve 
cases. It was the sign which was present in 83 per cent of the cases 

in which only one manifestation was seen r i t. i 

Normally ^ere are seen m the roentgenogram of the thorax Imear 
shadows which extend outward from the hilum The distalmhon of 
these shadows corresponds to the anatomic distnbution of the bron- 
chial tree and accompanying vessels. The shadows are somewhat more 
pronounced in the bases and especially m the cardiophremc angles 
The ividfli and density of these shadows decrease as the penpheral 
portions of the limgs are approached. 

TABLE 1 


RoBNTaE>otOQic SiGNs OP Bronchiectabib in 123 Proved Cases 



Increased 

Pulmonary 

Marlungs 

Chronio 

Pneumomtis 

Ring Shadows 
or 

Honeycombing 

Loss of Volume 
of Portion of 
Lung 

Sign present alone, 
cases 

39 

2 

4 

2 

Sign present in 
oombinatioa with 
one other sign, 

38 

21 

“ 

i 

Sign present m 
combination with 
two other signs, 
cases 

17 

12 

10 

4 

Sign present pet 
cent of all coses 

76 

28 

26 

15 


When bronchiectasis is present the width, density and number 
of these linear shadows may be increased m the involved segment of 
the lung. Since bronchiectasis is commonly a disease of the lower 
lobes, the lower lobes are the regions m which the increased markmEs 
are commonly present ^ 

There IS a wide variation m the degree in which this sign is an- 
parent In certain instances the shadows may be as much as 1 rm 
^vide (figs. If ond 139). fstead of tapenng."the ends ^ S birt, 
irregular or cliAbed. In other cases the resemblance hetsv^i whTS 
and wf t is abnomal may be close. In the borderline^e 














Fig 139 —a. Marked increase in pulmonary markings in both 
with chronic pneumomtis on the ngbt, b, bronchogram which shows bronciu 
In both lower lobes 

Since tuberculosis is the lesion which most commonly m\ oh cs the 
upper lobes, and since the roentgenologic manifestations may lesem e 
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those seen m bronchiectasis, such a diagnosis is sometime mistakenly 
made An example of such a case is shoNvn m fig^e 140 
Andrus found an mcrease m the pulmonary markings m almost IW 
per cent of his cases He attnbuted the shadows to the changes in the 
bronchial walls and peribronchial tissues which are present m bron- 
chiectasis He preferred the term “mural bronchitis to descnbe these 

changes , 

Joress and Robins found mcreased pulmonary markmp m 74 per 
cent of sixty-two cases, reports of which were collected from civihan 
and rmhtary sources In twenty-rune of the thirty-seven cases of frank 
bronchiectasis listed by Evans and Gahnsky the pulmonary marlongs 
were prominent 


I 



Fig HO —a, Fulinoaory tnarlongs m nght upper lube are moderately increased- 
The roentgenologic diagnosis was tuberculosis, b, bronchogram which demon- 
strates bronchiectasis of the right upper lobe 


It should be pomted out that patients suffermg from cardiovascular 
disease also may exhibit mcreased pulmonary markmgs on the roent- 
genogram of the thorax For this reason the presence of these shadows 
IS not pathognomonic of bronchiectasis Such a diagnosis is more 
probable if other manifestabons of bronchiectasis, such as chrome 
pneumomhs or atelectasis, are found (fig 141) 
rVlthough an mcrease m pulmonary markmgs is the most common 
roentgenologic finding m bronchiectasis it is also least dependable. Be- 
cause of the fact that a distmchon behveen the normal and the ab- 
norm^ is difficult m borderlme cases, and because mcreased marhngs 
may be present in other condibons, a diagnosis of bronchiectasis will 
be niade from the prebronchographic roentgenogram more often than 
^11 be justified by the frequency of occurrence of the disease Con- 
^latory evidence must be sought m the history and eventually m 
bronchography, particularly in those cases m which surgical opera- 
tion IS contemplated or doubt is cast on the diagnosis ^ ^ 
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Fig 141 —Increased pulmonary markings in both lungs wth associated "lionc) 
cornbmg, parDcuJarly In the left base, and chrome pneumonitis BronclilLctasis in 
botli lower lobes and in the right middle lobe was demonstrated by means of 
bronchography 



Fig 142.— Chrome pneumonitis in the left base TliLre is associated hicic^ 
m pulmonary markings on botli sides and some honeycombing’' in d-o 
cardlophremc angle \ bronchograin denionslratcd extensive bronducctasJ invo v 
mg all lobes of both lungs 
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PneumomUB -Evideoce o£ chronic pneumonitis is 
most every case of bronchiectasis m which tissue is exam^d micro- 
scopically after surgical removal of the mvolved lung This pneu- 
momtis I manifested roentgenologieally in far fewer instances ftan^ 
manifested on microscopic axammation of tissue la *is senes of ^ 
cases, 28 per cent showed roentgenologic evidence of franlc pneumom- 
bs (table 1) Its appearance was that of poorly curcumscnbed shadows 
or collections of shadows, frequently uregular, often dense but some- 
times translucent These shadows are the same as those seen m otner 
types of bronchopneumonia. For the most part, pneumon^ is foun 
accompanying one of the other signs of bronchiectasis (fig 142) 1 
was present alone m only two instances m this senes (fig 143) 



Fvg 143 —a, Pneumonitis in the left base One year previously roentgenograms 
in the same case had showed pneumonitis m both bases This is an example of 
chronic recurring pneumomtis, b, bronebogram which shows bronchiectasis in 
botli lower lobes made sis months previous to a 


Evans and Galmshy emphasized that one of the most rehable diag- 
nostic signs of bronchiectasis is the presence of pneumomtis which 
tAcs longer than hvo weeks to disappear The ordmary “primary 
atjTiical pneumouia” resolves completely in from ten to fourteen days 
When pneumomtis persists longer, bronchiectasis should be suspected 
Tlicse authors found tiventy-eight instances of slowly resolvmg pneu- 
monitis m thirty-seicn cases of frank bronchiectasis 
Pucumombs was present m 80 per cent of cases in Andrus’ senes 
and m 9 per cent of cases listed by Joress and Robms 
Ring Shmlowu or ‘•Ilonoconibing ’’-Some degree of “honeycomb- 
ing was found m per cent of the cases m this senes Usually this 
was present m combinabon wnth one or more of the other sicns and 
most fre<incutly m comhmabon with mcreased pulmonary Clangs 
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have lesulted m the death of the patient From the cWd's s^dpoi^ 
It IS actuaUy of httle concern whether a tumor is h^tologicaUy bemgn 
or malignant if the end result, m either case, is deato 
iV saSfactory classification of childrens tumors should 
on a histogenehc or histologic basis For climcal purposes, however, 
the following classification has been foimd useful 


L Cysts secondary to fetal structural defects 

A. Those resulting from failure of involution of normal fetal tracts, e g , 
thyroglossal and branchial cystB, Hatbke s pouch cyst. 

B Aherrant tissues, e g , accessory thyroid gland 

C Cystic disease, e g , polycystic ladney, pulmonary, hepatic or pancreatic 
cyst 


II “True” tumors of embryonal or differentiated structure 
A Teratomas, teratoid tumors and dermoids 
B Tumors of the foUoivmg sites 

1 Nervous system 

2 Eye and orbit 

3 Bones 

4 Lymphatic and blood-forming organs 

(a) Leukemia 

(b) Lymphosarcoma 

(c) Hodgldns disease. 

5 Genitourinary tract 

6 Somatic structures, including 

(a) SIm 

(b) Fat 

(c) Connective tissue 

(d) Muscle 

(e) Vessels 

(f) Nerve 

(g) Synovia 


Other tumors such as those of the breast, gastrointestinal tract and 
endocrine glands also occur but they are rare dunng childhood and 
\wll not be included in this discussion 


Cysts Secondary to Fetal Structural Defects 

Branchial Cyst —This cyst usually presents no problem m diagnosis 
There is a swelling of the lateral portion of die neck, sometimes ev 
tending to the nudhne It may not appear untd some tune after bird 
and not uncommonly does not become manifest until adult life Thi 
cyst may also occur mtrathoracically, producmg symptoms referabl 
to the lespirafory' s>>stem The diagnosis, although generally mad 
only at operation, may he suspected by demonstrating an mtrathc 
racic mass m roentgenograms 

common congemh 

cysts IS that ansmg from the thyroglossal duct It appears usually i 
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(table 1) On the roentgenogram the appearance may be that of a 
diffuse honeycombmg of the mvolved segment of lung (Gg 144), or 
there may be discrete rmgs which contam air or air and fluid (fig 

Andrus expressed the behef that these ring shadows are due, not 
to bronchiectatic cavities, but to emphysematous air sacs He found 
this sign present m 85 per cent of the cases in his senes Joress and 
Robms noted honeycombmg m 19 per cent of their sixty-two cases 

Decrease in. Volume of a Portion of the Lung.— A significant 
decrease m volume of the affected lobe or portion of the lung was 
foimd m 15 per cent of the cases m this senes ( table 1 ) This decrease 
m volume is thought by some authors to be due to atelectasis and by 



Fig 144 —a. Same case as In figure 142 Roentgenogram made nine months 
after diat shown in figure 142 and shows "honeycombing” m both bases i. Local- 
ized view of the base of the left lung where tlio “hone>combmg' is especially wen 
shown. 

others to be due to shrinkage secondary to clvromc pneunionitis Since 
the lower lobes are most commonly mvolved, the roentgenologic 
appearance is frequently that of a triangular sliadow of increased den- 
sity m the carchophremc angle The apex of the shadow is direct 
toward the hilus (figs 145 and 146) If the right middle lobe or ic 
hngular porbon of the left upper lobe is involved, the shadow o m 
creased density lies just below the hilus rather than in tlie car n> 
phrenic angle, although roughly triangular m shape, the apet ° 
shadow is directed toward the lateral wall of the thorax . 

toward the hilus If an upper lobe is mvolved the tnan^lar s a o 
IS situated above the hilus and borders the shadow of the me 


num 
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Andrus found some degree of displacement of the heart, dmphra^ 
or mterlobar fissure m 90 per cent of the wses m his senes He stated 
that this displacement was a sign that atelectasis was present to som 



Fig 145 —a, Ring shadows, some of which show fluid levels, on the left Con- 
trachon of the left lower lobe with triangular shadow of increased density partially 
co%ered by the shadow of the heart b. Localized view of left base which shows 
ring shadows and contracted lobe 


Fig 140 Contraction of a portion of the riglit lower lobe associated with 
pulmonary marking, f», btonchograni which shows bronchiectasis of the 
middle and lower lobes on the ngUt 

degree Joress and Robms noted atelectasis m 17 per cent of their 
cases, while Evans and Galinslcy observed evidence of contracted 
lung in eleven of thirty-seven cases of frank bronchiectasis 
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No Sipis Present.— In eleven cases m this senes the roentgeno- 
grams ol the thorax were considered to be normal (fig 147) This 
represents an incidence of about 9 per cent In five other cases nothing 
abnormal was recognized at the time the roentgenogram was first 
seen, but a review disclosed one of the four signs to be present, usu- 
ally obscured by the overlymg shadow of the heart 



o i 

J 

Fig 147 —a. No evidence of bronchiectasis can be noted, b, bioncbosram m 
the same case which shows bronchiectasis in tlie left lower lobe and m the linsuLi 
of the left upper lobe 

Because bronchiectasis may exist without obvious roentgenograpliic 
signs, bronchography should be performed whenever the histor>' and 
physical findings suggest the presence of the disease 

RELIABILITY OF ROENTGENOLOGIC DIAGNOSIS 
Although signs indicative of bronchiectasis were present m about 
90 per cent of the 123 cases m this senes, actually tlie diagnosis was 
made fifty-six times and suggested twenty-fise bmcs In die fort) two 
other mstances a descnpfave or erroneous report was gi\en Iw cuts -si-'' 
times and a negative report SLxteen times 
In several mstances a diagnosis of tuberculosis w’as made 
of mvolvement of one of the upper lobes (fig 1 10) It is probab t- 
that this error sviU continue to be made The increases m puhnouars 
markmgs caused by tuberculosis and by bronchiectasis are sum ar. 
Unless fibrosis or calcificabon is present there may be nothing in ^ 
roentgenologic appearance to distmguisli the t\vo conditions met 
tuberculosis is present m the upper lobe more frequtntK tJian i^ 
bronchiectasis, it will be chosen as the diagnosis m the fe\s cases c 
bronchiectasis of the upper lobe which are encountered 

The comerse is also true A diagnosis of bronchiectasis wi pr 
ably be made from a study of the roentgenograms m most case* 
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tuberculosis involving the bases of the lungs if there is no involve- 
ment of the upper lobes 

Thirty-seven of the patients in this senes were operated on because 
of bronchiectasis Lobectomy or pneumonectomy was the operation 
performed. Surgical operation is useful in the treatment of bronchiec- 
tasis if the disease is unilateral In order to be certam that the con- 
tralateral side IS not involved, as well as to prove the presence of the 
lesion, all patients on whom operation is contemplated should have 
bronchographic studies after the instillation of opaque od mto the 
bronchial tree, 

SUMMARY AND CONCLUSIONS 

A presumptive or worlong diagnosis of bronchiectasis can be made 
from roentgenographic evidence m a majority of cases before resort- 
mg to bronchography The signs on which such a diagnosis depends 
are (1) increased pulmonary markmgs, (2) chrome pneumomhs, (3) 
nng shadows or “honeycombmg” and (4) decrease m volume of a 
portion of the lung If more than one of these signs are found m an 
individual case the probabihty of the presence of bronchiectasis is 
greatly enhanced A combmabon of three of these signs is almost 
pathognomomc of the disease 

The final unequivocal diagnosis of bronchiectasis depends on bron- 
chography In 9 per cent of the 123 cases m this senes no evidence 
of disease was seen m the prebronchographic roentgenogram Bron- 
chography IS necessary also to define the hnuts of mvolvement, par- 
hcularly in those cases in which surgical operation is contemplated 
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CLINICAL RECOGNirrON AND MANAGE3IENT OF THE 

UREmc STATE 

Howard M Odel 

In 1827, Richard Bright first described the disease which bears his 
name and mne years later, m a more detailed account^ wrote as 
follows 

Again the patient is restored to tolerable health, again he enters on his actne 
duhes or he is perhaps, less fortunate,— the swelhng increases, the unne becomes 
scanty, the powers of life seem to yield, the lungs become cedematous, and, in a state 
of asphyxia or coma, he sinks mto the grave, or a sudden elfusion of seniui into tlie 
glottis closes the passages of the air, and brings on a more sudden dissolution Should 
he, however, have resumed the avocations of life, he is usually subject to comtaat 
recurrence of his symptoms, or again, almost dismissing tJie recollection of his ail- 
ment, he IS suddenly seized with an acute attack of pencarditis, or watli a still more 
acute attack of peritonitis, which, without any renewed warning, depnves him, in 
eight and forty hours, of his hfe Should he escape this danger likewise, other penis 
await him, his headaches have been observed to become more frequent, his stomach 
more deranged, lus vision indistinct, his heanng depraved he is suddenly seized 
witli a convulsive fit, and becomes blind He struggles through the attack, but again 
and agam it returns, and before a day or week has elapsed, worno out by convul- 
sions, or overwhekned by coma, the painful history of his disease is closed. 

More than a hundred years have elapsed smee the foregoing obser- 
vations were made and yet this classic description of tlie uremic state 
leaves httle to be desired m the way of addibon or change The 
multiple symptoms and signs associated with tlie uremic state are well 
known, as are the deviabons from normal which may occur in the 
body fluids, but many quesbons relatmg to the pathogenesis and 
mechanism of produebon of uremia remain unanswered 

DEFIMTION 

Uremia may be defined as the symptom comple.x which results fiom 
renal insuIBciency with retenbon of urmary conshtuents in Ae body 
fluids The word “uremia" was corned in 1840, by Piorry and 1 Heriticr, 
to designate a toxic state brought about by failure of the kidneys to 
accomplish adequate detoxicabon of the blood Since then, a mos 
every symptom occurring m the course of cardiovascular-rcnal dis^c 
has been considered, at one bme or another, as being uremic m 
Early m the present century, two disbnct types of clinical 
were recognized (1) the asthenic or azotemic type, m . 

symptoms were thought to be due to urea poisoning and ^ 

convulsive or chloruremic type, in which convulsive seizures 
asenbed to retenbon of chlorides in the blood. 

SCO 
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It remained, however, for Volhard m 1918, to clarify the concept 
by bis division of the syndrome into true uremia and pseudo-uremia 
He described three different symptom complexes, only one of wtucn 
was dependent on renal insufficiency, although the omer tsvo often 
occurred m association with it He characterized as acute pseudo- 
uremia” the symptoms of violent headache, convulsions and signs of 
increased mtracranial pressure, which, m his opmion, were due to 
cerebral edema The fact that these symptoms were often observed 
m cases of acute nephnhs, eclampsia and other conditions not asso- 
ciated with retention of urea or other nitrogenous substances in the 
blood led Volhard to beheve that the symptoms were not the result 
of renal insufficiency, even though they occurred usually in cases of 
renal disease He designated as “chrome pseudo-uremia” such symp- 
toms as syncopal attacks, paresthesias, transient hemiparesis and hemi- 
plegia, aphasia, transient visual disturbances and mental changes It 
was his contention that such symptoms were vascular m ongin, occur- 
ring in cases of severe benign or maUgnant hypertension, and that, 
alUiou^ they were frequently encountered m association with renal 
impairment, accumulahon of mtrogenous waste products m the blood 
was not a part of the climcal picture Oppenheuner and Fishberg also 
have distmguished between renal insufficiency and such vascular 
symptoms, which they have included under the term “hypertensive 
encephalopathy” and which m their opmion are vasospastic m ongm 
rather than due primarily to cerebral edema In the present review, 
discussion will be concerned only with true uremia 


OCCURKENCE 

The uremic state may occur as a compheabon of any of a number 
of conditions which impair the formabon of urme m a normal manner 
or its flow along the urmary tract It may develop rapidly as a com- 
plication of acute renal insufficiency or the onset may be gradual, with 
its presence unsuspected unbl, m an advanced stage, the symptoms 
and signs develop wlh alarming suddenness 

The underlymg causes of uremia may be classified into three major 
groups 

1 pcrcnal or Exlrarenal Uremia.-In this form faulty elimina- 
hon by the kidneys is secondary to factors acbng pnncipally on the 
tmues, the composition of tlie blood or the circulation of blood 
througli tiie kidneys Conditions in which such a situahon may occur 
are many and space will permit enumerabon only of the most im- 
portant (1) scsere and protracted vomiting, such as is encountered 
m patients with pyloric or intesUnal ohstruebon, (2) excessive loss 
Qt intestinal contents m severe diarrheas or mtesbnal fistulas fal 
acute or chrome hepatic disturbances-so-called “hepatorenal’ syn- 
drome . ( i) diabetes with acidosis, either a comatose or a precoma- 
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tose state, (5) the cnses of Addison’s disease, (6) traumatic or surgi 
cal shock, (7) penpheral circulatory collapse assoaated mth condi- 
tions such as severe infections or bums, (S) profuse hemorrhage, 
especially from the gastro-mtestinal tract, (9) congesbve he.ut failure 
In all of these condifaons deadi may ensue with severe inipainneut 
of renal function and yet, at necropsy, tlie anatomic structure of the 
kidneys may be found mtact Among the factors which have been 
thought to be important m the impairment of renal funchon lu tlie 
foregoing conditions are dehydration, hypochlorerma, alkalosis, aado 
sis and abnormalities of circulabon (low arterial pressure) resulting 
m decreased renal blood flow There is ample evpenmental and clini- 
cal evidence that each or aU of these factors may play a vital role in 
functional impairment of the kidneys, tlie predominant factor depend 
mg largely on the underlymg condibon That adequate renal blood 
flow IS necessary for adequate renal funebon has long been known 
and the mechanism by which decreased blood flow may cause fmic- 
bonal impairment is well understood However, the exact mecliaiiisni 
by which changes m the composibon of the blood may produce renal 
msufficiency sbll remains obscure 
2 Renal Uremia.— In tins form impairment of renal function is 
secondary to orgamc disease m the kidneys themselves Vny of tlie 
diseases affeebng the kidneys ultimately will end m uremia when so 


much of the renal parenchjma is desboyed that the remaiiung porbon 
IS unable to carry on adequate funebon If progression of renal dam- 
age IS gradual, the pabent often is able to make a relabvely as>Tnpto- 
mabc adaptabon to greatly impaired renal funebon, uremic s>mptoms 
developmg only in the terminal phase of the disease On tlie other 
hand, severe acute renal msufficiency is not well tolerated by the 
pabent and early onset of the uremic state, which may be fatal, must 
be expected The incidence of uremia in different forms of renal db- 
ease vanes greatly and is, in part, dependent on the portion of the 
funebomng renal umt involved by tlie disease process Some of the 
more important diseases m which uremia occurs, may be enumente 
as follows (1) in chronic glomeruloneplintis uremia is frequent 
IS tlie most common cause of death, (2) uremia may occur m acn e 
glomerulonephnbs but its incidence is much lower than iii the chrome 
phase of the disease, (3) although renal impairment may be encoun^ 
tered m severe benign hypiertension, severe renal insufficiencv an( 
uremia usually occur only in the malignant or premahgn mt ‘ 
(4) renal amyloidosis, (5) polycysbc disease of tlie kidnt>s, 
acute necrobzing nephroses, such as are caused by mcrcurv, _ 

carbon tetrachloride or otlier toxic agents, if fatal, generally . 

m acute uremia, (7) although it is seldom encoiinlcrccl m a 
pyeloneplmtis, severe renal insufficiencj with attendant 
qiiently occurs m the later stages of bilateral chrome p>t oncp 
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(8) while embohc phenomena m the kidneys m the course of sub- 
acute bacterial endocarditis almost never produce sufficiently wide- 
spread damage to lead to uremia, diffuse secondary glomeruhtis oc- 
curs fairly often m severe enough degree to make renal insufficiency 
and uremia a conspicuous part of the chmcal picture 

3 Poslrenal Uremia.-In this form renal msuffiaency and the sub- 
sequent development of the uremic state are brought about by inter- 
ference with the flow of urme beyond the kidneys Any lesion which 
produces complete mechamcal obstruction to unaary flow ultimately 
will be responsible for the development of uremia, unless the obstruc- 
tion can be removed before marked irreparable damage to renal 
parenchyma has occurred Among such conditions may be listed the 
followmg (1) prostatic hypertrophy with obstruction, either bemgn 
or malignant, (2) ureteral or urethrffi strictures, (3) renal or ureteral 
calculi, (4) vesical neoplasms with obstruction of the ureteral orifices, 
(5) pelvic carcmoma (especially of the cervix) with ureteral obstruc- 
tion The chmcal picture of urenua as it occms m any of the fore- 
going conditions is almost idenbcal with that occurrmg m diseases 
affecting the bdneys themselves, a fact which supports the behef that 
the uremic state actually results from insufficient renal excretion 


PATHOGENESIS 


It IS beyond the scope of this paper to discuss the vast amount of 
htcrature and numerous hypotheses which have been evolved m an 
attempt to explam the mechanism underlymg this unfortunate tram 
of events Most of the older mvestigators looked for a smgle toxic 
substance as the basis for uremic symptoms and, as stated previously, 
at one time or another almost every urmary constituent has been 
incriminated 


Probably the oldest unitary hypothesis for causation of the uremic 
st ito IS that of retention of urea This behef has been fostered and 
supported by tlie fact that of all urmary constituents retamed m the 
blood m renal insufficiency, urea accumulates m the greatest pro- 
portions Against tlie hypothesis of accumulation of urea as the smgle 
causative factor is the relatively low toxiaty of the substance It has 
been shown experimentally that large quanbbes of urea must be 
ingested before s>nnptoms similar to tliose encountered m uremia are 
produced Leitcr injected urea intravenously mto dogs and found 
lb It, in order to produce fatal symptoms, the quantity of urea miected 
must approximate 1 per cent of the animal’s weight, blood urea levels 
axcraging 13S3 mg per 100 cc. of blood Hewlett and his co-xvorkers 
ound that b> mgeshng large quantities of urea and produemg eleva- 
lon of blood urea levels as high as 240 mg per 100 cc of blood 
la idathe, somnolence, vertigo and nausea could be produced How- 
tu r. clinical uremia has been obserxed in patients whose blood urea 
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levels were as low as 100 mg per 100 cc, whereas other pabeots have 
displayed much higher concentrabons of urea m the blood for long 
periods, yet with no symptoms suggesbve of uremia. Sbll other pa- 
bents with severe renal msufficiency may have astoundingly high 
levels of urea m the blood, m some instances, termmal elevabons to 
500 to 600 mg per 100 c c. of blood have been recorded. It seems 
hkely that uremia cannot be ascnbed entirely to urea intoxicabon, 
however, it is possible that when abnormally large amounts of urea 
accumulate m the blood and tissues, they may contribute to the ure- 
mic picture 

Retenbon of creabmne, magnesium or potassium likewise has been 
thought to be the sole cause for the producbon of uremia However, 
there have been numerous experiments and much chnical informa- 
bon has been accumulated to show that, while any or all of these 
substances may be retamed m the blood m renal insulBciency, the 
degree of retenbon is not constant and cannot evplam the mulbpliaty 
of symptoms which occur 

IntoKicabon by retamed orgamc acids, mcreased osmohc pressure 
of the blood, dehydrabon, mcreased desbuchon of body protein, 
accumulated products of mtesbnal pubefacbon, guamchne retenbon 
and toxic urmary consfatuents or “nephrolysms” of an unknown na- 
ture, all have received attenbon as possible causabve factor of 
the uremic state 

None of the numerous hypotheses which have attempted to explam 
the wide vanety of symptoms of uremia on the basis of retenbon of a 
single tOMc substance are supported by adequate proof It is neces- 
sary, therefore, to adhere to the present-day concept which bolds that 
the uremic state probably is dependent on retenbon m the blood and 
tissues of not one but mulbple mtoxicants Uremia is “a complex aulo- 
mtoxicabon, the vanegated chmcai picture bemg the sununabon of 
the effects of retenbon of various urinary consbtuents 

Uremia may produce its chmcai picture through the failure of renal 
funcbon alone However, in many cases, and parbcularly m those 
instances associated with advanced renal disease, the symptoms o| 
uremia may be mtensified or accentuated by loss of chloride ana 
dehydrabon, due partly to vomitmg or diarrhea, and partly to impair- 
ment of renal tubular funcbon 

CLIMCAL PICTURE 

The onset of the uremic state is usually, although not iicctssaid)* 
gradual and msidious Between the bme when retention 
products begms to occur and the onset of uremic symptoms, ere 
usually a latent period of several weeks, months or even • 

good e.xample of this latent period is seen in cases of me 
anuna or acute unnarj’’ suppression, wherein the patient may 
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relatively well for several days before the early symptoms of uremia 
develop In many instances, however, the uremic state may be ushered 
m suddenly, the prodromal symptoms having passed unobse^ecL 
In general, the symptom complex of mremia is essentially me same, 
whether the underlymg pathologic change is prerenal, renal or post- 
renal m origm The chmcal picture may vary from patient to patient 
or may change from day to day m the same patient, with sympto^ 
referable to one system or another occupymg the predominant role 
The general symptoms to be observed' are evidences of varymg de- 
grees of cachexia, dehydration of the skm and mucous membranes 
and a progressively developmg unniferous odor to the breath Emaci- 
ation IS common m uremia, although m early stages it may be masked 
by the presence of peripheral edema Dehydration, which is a com- 
mon manifestation, usually is due to loss of large amounts of flmd 
either by polyuria, vomiting or by diarrhea and an insufficient fluid 
mtake due to nausea and vomiting The unniferous odor, a frequent 
symptom m uremia, is thought to be due to bactenal decomposition 
of the high urea content of the sahva, which has been shown to vary 
with the urea content of the blood Not all patients who have urenua 
exhibit this charactenstic odor and this symptom may be entirely 
absent even m the presence of abnormally high values for urea m the 
blood 

Central Nervous System.— Probably the earhest nervous symptoms 
of uremia are easy fatigabihty and muscular weakness, associated with 
listlessness and mental apathy The patient may move more slowly 
and may complam of drowsmess Yet despite a progressive tendency 
to mental and physical retardation, he may have difficulty m sleepmg 
and may awaken at the shghtest noise He may doze off several times 
dunng a conversation, yet arouse easily and become instantly alert 
At times, overalertness, excitement and mcreased imtabihty may be 
conspicuous As the picture becomes more definite, progressive dulhng 
of the sensonum may occur, punctuated by period of excitement and 
disonentabon The patient may appear semistuporous durmg the day 
.md suffer from msomnia, agitation or dehnum during the mght 
Headache is one of the most common symptoms of uremia but 
usually is generalized in location and dull rather than severe Intense 
paroxysmal headaches occurring m the course of urenua should be 
strongly suspected of being due to cerebral edema or hypertensive 
cerebrovascular changes rather than of bemg a true uremic symptom 
Vertigo niay occur m the course of uremia but is more frequently 
noted if there is associated hypertensive encephalopathy 
Muscle twifchmgs are commonly observed m uremia They are seen 
usually as fibrillary Iwitclungs occumng m the muscles of the trunk 
extremities or face As the uremic state progresses into the tenranal 
stages, generalized convulsions may occur, m varymg degrees of fre- 
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the midline of the neck, invanably at or abo\'e the Jevel of the hyoid 
bone Chnically, it may resemble a hemangioma If excision of any 
mass m this region is contemplated the possibihty of a thyroglossal 
cyst should be considered 

“True” Tumors of Embryonal or Differentiated Structures 

Teratoma and Teratoid Tumor. — ^These groxvths may appear in 
many regions of the body bram, thorax, abdomen, pelvis and sacro- 
coccygeal region Those which present externally may be diagnosed 



Fig 58 —Meningocele, teratoid tumor (Nt K , female aged 1 month) The two 
tumors were obsers’ed at bulh The dark mass js gastric mucosa, which showed 
actise peristalsis and constant secretion of mucus Roentgenographically tlierc 
was no connection with tlie gistrointcstmal tract A spina bifida was noted ment- 
genographicall) and demonstrated at operation 

bv palpation Such tumors max contain intestines, and visible and 
palpable pcnstalsis may be demonstrated If the growdli occurs in- 
tracramally, mtrathoracically or intra-abdominally, pressure sjinp- 
toms may be produced Tlie proximit)’ of the tumor to certain wtal 
structures may produce funcbonal disturbances of xanous kinds 
throughout the body Inasmuch as they frequently contain tissue of 
high physiological potency sucli as adrenal gland, tliey may be asso- 
ciated xxitl) extraordinarj' metabolic disturbances A case of teratoma 
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quency, seventy and duration Subjectively, die patient may coniplaiij 
bitterly of frequent, painful cramps m voluntar)’ muscle groups Deeji 
tendon refleves are usually increased and may remam brisk until the 
late symptom of coma develops, whereupon they may be decreased. 
The acbve refle.\es, muscular twitchings, muscle crampmg and con 
vulsions are thought by some to be related to a decrease of lonued 
calcium m the blood However, eases have been reported in Mhicli 
the foregomg symptoms have occurred with litde or no abnormahti 
of serum calcium levels At present, the evact mechanism for produc- 
tion of these symptoms of increased neuromuscular imtabilitv remains 
speculative In some cases, true hypocalcemic tetany may be obsen ed, 
with characteristic carpopedal spasm and positive Chvostek’s and 
Trousseau’s signs It has been shown expermientally that in the 
presence of acidosis, more free calcium is liberated, an observation 
which may explam why tetany is not encountered more frcquenth 
m uremia 

Finally, depressive symptoms progress to die point where terminil 
coma develops and death ensues after a penod lasbng from seieral 
hours to several days Whether retenbon of to\ic phenol denvitnes 
plays a significant role m the producbon of depressive symptoms and 
coma or whether distiurbed chlonde metabobsm may be an important 
factor are quesbons yet to be answered 

Hamson and Mason m their excellent monograph on the patlio- 
genesis of uremia made a statement regarding die cenbal iier%ous 
system m uremic animals which might well be apphed to uremic 
pabents 


In observing these utennc animals one gains llie mipicssion tliat tlic ncoous 
system is being subjected to tN\o different and opposite influences, the one (endinS 
to stnnnlate it and tlie other to depress it. In some animals Uie imtalne p c- 
nomena have the ascendancy In others die depressne inanife'stations arc 
outsi)oI.en More frequently the same animal succcssi\el> displais die one an 
then the other group of symptoms and not uncommonly, although paradonca >, 
the same dog may at a given hmc eiJubit signs bodi of stimulation and clepremon 
of the nervous system 


Skin.— There usually is marked pallor of the skin and muMus 
membranes m cases of long-standmg chronic or severe uremia is 
IS most nobceable in uremia associated with advanced renal le'sioas 
and IS fimdamentally due to the marked degree of anemia w ‘ ^ 
an almost inevitable accompaniment of severe renal disease 
development of the uremic state, an already e-Msting .ij 

aggravated by significant loss of blood, a uremic symptom w ’ 
be discussed later Pruritus, whicli may become intense, ^ ^ 
common symptom and may occur at an) stage in tlic d^ e 
the syndrome It may become sufficiently severe to interfere st 
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with the comfort and rest of the patient and may resist all attempts at 
nalhation Because of this, it is common to note extensive scratch 
marks and facbbal lesions on the extrenuties, on the trunk and even 
on the face The pathogenesis of this annoymg symptom is not dear 
Cutaneous eruptions of variegated appearance may be noted pie^e 
have been descnbed papular, vesicular, hcheniform, eczematoid and 
erythematous lesions, m addition to frequently noted purpunc and 
ecchymotic areas The exact nature and cause of the cutaneous erup- 
tions in uremia are unknown but they are suspected of bemg related 
in some way to retention m the skm and tissues of umdentified toxic 
substances It has been suggested that the sensitivity of the skm may 
be altered, for it is known that patients who have uremia may be 
unusually susceptible to drug eruptions 
A rare but spectacular phenomenon occumng late m the course 
of uremia is “uremic frost,” often noticeable on the face, neck and 
thorax and giving the appearance of a fine coatmg of frost on the 
skin This symptom, due to deposition of crystaUme urea on the skm, 
usually portends death m the near future 
Blood.— As mentioned previously, anerma is mvariably present m 
uremia and may be very severe Profound anemia is seen more fre- 
quently m uremia of renal ongm than m prerenal or postrenal uremia, 
unless renal msufBaency is relatively long standmg or severe The 
nature of the anemia is not entuely clear but it is thought to be due to 
depression of bone marrow function and not to mcreased blood de- 
strucbon This supposibon is supported by the fact that serum bdi- 
rubm values are rarely mcreased m cases of renal msufBaency Both 
hemoglobin and eiq'tlirocytes are affected, the values for these some- 
hmes reaching appallmgly low levels 
There usually is little or no abnormahty m the leukocytes unless 
the picture is comphcated by the presence of some mtercurrent 
infccbon 


A hemorrhagic tendency is pronunent and occms frequently m cases 
of uremia Epistaxis, bleedmg from the gums, hemoptysis, hematem- 
csis, melena and heniatuna are common occurrences and may reach 
serious proporbons Vaginal bleedmg may occur m female pabents, 
somelimcs to a degree where the pabent is suspected of havmg an 
mtra-utcrme malignant lesion Cutaneous hemorrhage also may occur 
and It IS fairly common to find purpunc areas m the coniuncbvas 
mucous membranes and diffusely over the skm surfaces as well as 
larger artos of subcutaneous extravasabon of blood Satisfactory ex- 
planation for tlus hemorrhagic diathesis has yet to be found despite 
Uie fact that in some cases the blood coagulabon bme is increased. 

Canhoiascular Sjstem -Almost all types of chrome renal disease 
which ultimately lead to uremia are associated wth hypertensive 
cardiovascular imoKemcnt In such cases m which uremia develops 
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angiospastic retuntis, hypertension, cardiac hypertrophy, congestive 
heart failure and pencardibs may be expected Acute pulmonar) 
edema frequently occurs as a late event and may be responsible for 
fatal tennmation of the disease An occasional patient who has chronic 
renal disease dies m uremia without associated hypertensive or cardiac 
involvement, suggestmg that while hypertensive cardiovascular dis- 
ease and uremia are frequently coexistent, the mechanisms of their 
production are distinct and different 

The chnical picture of congestive heart failure is well Imown and 
need not be discussed m detail Left ventricular failure with cyanosis, 
dyspnea, orthopnea and pulmonary congestion, or venous engorge- 
ment, tender enlargement of the hver, dependent edema and ascites 
associated with nght ventncular failure may be conspicuous in the 
uremic picture Auricular fibrillation may be noted or axtrasyslolcs 
frequently may occur Pulsus' altemans is noted fanly frequently and 
gallop rhythm often is observed 
The mcidence of pencardihs m uremia is relatively high While its 
nature and pathogenesis have been the subject of discussion for many 
years, the exact cause for, and mechamsm of, its production still 
remam problematical In many cases m the course of uremia a pen- 
cardial fricbon rub may develop In some cases, the patient may com- 
plam of precordial pain or discomfort, or the rub may be entirely 
asymptomatic It may be evanescent and disappear after a few hours 
or it may persist for days It has been known to occur, subside and 
recur at a later date m the same patient The development of a pen- 
cardial fncbon rub usually signifies an unfavorable prognosis and 
relabvely early death, although pabents have been known to hve for 
weeks or months after an episode of uremic pericarditis 

Respiratory System.— Dyspnea, orthopnea, episodes of nocturnal 
dyspnea and acute pulmonary edema are common comphcabons oi 
uremia but are due to cardiac failure and subsequent pulmonary 
congesbon and are not related chrectly to renal insufficiency 

Slow, deep respirabons similar to the typical Kussmaul breathing 
of diabebc coma are commonly observed in the bte stages of uremu, 
particularly after coma develops, and are probably due to acidosis 
Periodic breathmg and typical Cheyne-Stokes respirabon may occur 
but are more likely to be related to associated cerebrovascular disease 
than to disturbances of renal funcbon, . 1 m 

Hiccup, a frequent symptom in uremia, is presumed to be 
ongm Always annoying and exhausting to the pabent, hiccup , 
later stages of the uremic state may be almost impossible to con 
Gasiro-inteslinal System.-Pabents who have uremia otten co 
plain of dryness and bummg m the moutli Tlicsc symptoms may. 
part, be on the basis of dehydrabon but are more likely ass ^ 
with the development of **ureinic stomabbs, which may progr 
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an ulcerative or even a gangrenous process 

IS a fairly common occurrence The mucosal lining of the mourn may 
be covered with patches of membranous white exudate and 
may become sxvoUen to the point that feeding is rendered difficult 
Parotitis has been reported as occurrmg m uremia, as has pamtul 
esophagitis with dysphagia, the latter condition probably occurrmg 
on the same basis as stomabtis 

Anorexia, nausea and vomihng are encoimtered commonly and may 
be the earhest symptoms of uremia Loss of appetite may be present 
for months before the onset of other cardmal symptoms Vomitmg 
may occur at any time, before or after meals, and m the later stages 
may become almost contmuous and uncontrollable If there is asso- 
ciated cerebral edema, vomitmg may be projectile The vomitus may 
or may not be blood tinged and frequency has an ammomacal odor 
Little IS known of the causation of these symptoms m uremia, although 
it is presumed that in some way they are initiated by the effect of the 
accumulation of toxic substances m the blood. Since the nonprotem 
mtrogen content of the gastnc )mce m uremic patients is usually as 
high or higher than that m the blood, some have felt that vomitmg 
may be a symptom mitially compensatory m nature, servmg as an 
extrarenal means for the excrebon of urea and other waste products 
However, if this be true, a vicious cycle is estabhshed, for, although 
excessive vomifang may produce alkiosis or at least limit the degree 
of acidosis, there can be no doubt that severe chloride depnvabon 
over a penod of bme can only serve to aggravate the exisbng renal 
msiiffiaency 

Many pabents who have uremia are severely consbpated, however, 
as the disease progresses, diarrhea may ensue They may pass frequent 
large watery stools of high nitrogen content, which may or may not 
he blood bnged Diarrhea usually develops as a symptom of uremic 
enteritis or cohbs, with the formabon of ulcerated areas along the 
course of the intesbnal tract Occasionally massive melena may occur. 
Some invesbgators have suggested that uremic entenhs may be due 
to imtabon of the lining of the bowel by the high ammonia concen- 
Irahon of the contents It would appear that uremic enteritis and 
colitis arc parts of an increased reachon of the entire gastro-mtesbnal 
tract to urcmic inflammabon and ulcerabon, the exact mechanism of 
wluch is unknown 

It should be re-emphasized at this point that the clinical pichire 
in uremia may be vanable, the symptoms occumng in different com- 
bmabons or vaiymg m intensity from pabent to pabent or from bme 
to time in the same patient The picture is influenced greaUy by the 
underlying cause uremia on the basis of long-standing chronic renal 
disease is usually more severe and the symptoms more stnlong than 
that due to prcrenal or postrenal causes, unless, m the latter ^oup 
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the disease process has been present sufficiently long to produce sig 
nificant permanent damage to the renal parenchyma secondarily 

ALTERATIONS IN THE COaiPOSITION OF THE BLOOD 
Changes m the chemical composition of tlie blood m renal insuf- 
ficiency and uremia may be produced in four general ways, the rela- 
tive importance of which may vary widi the circumstances involved 
(1) potential urmary consbtuents may be retained, (2) tlie retained 
urmary constituents may produce secondary chemical changes in the 
blood, (3) water and certam electrolytes may be reabsorbed inade- 
quately by the faihng kidney owmg to insufficient tubular function, 
(4) the ladney may be unable to syntliesize ammonia, resultuig in 
loss of fixed base from the body 
Potential urmary consfahients which are retained m tlie blood in 
renal insufficiency may be divided into three groups 1 The first 
group consists of the mtrogenous end products of protein catabolism, 
as well as phosphate and sulfate resultmg from breakdown of ammo 
acids and of other substances containing phosphorus and sulfur Con 
sequently, urea, nonprotem mtrogen, creatmme, unc acid, phosphate 
and sulfate values m the blood will be found elevated in varying de- 
grees, dependmg on the seventy of renal impairment 2 Rctentiou of 
chlondes m the blood may occur in severely ohgunc or anunc pabents 
who have not yet lost excessive chlonde by vomibng Since chlondes 
are excreted predommantly by the kidneys, m certain obstructive 
lesions of the lower part of the urmary bact or after die ingestion 
of large quanbbes of salt m the presence of renal insufficiency, reten- 
bon of chlonde and high values for plasma chlonde may result 3 
Indican, phenols and other products of mtesbnal pubefaction which 
normally are absorbed from the bowel and excreted m die urine ore 
usually retamed m the blood m cases of uremia and may be chrecdj 
or mdirecdy responsible for many of the symptoms observed 

That retenbon of certam urmary consbtuents mav cause secondar) 
changes m the composibon of the blood is illustrated by the fact tJiat 
retenbon of phosphate m the blood tends to cause a reciprocal 
sion of the serum calcium levels Also, accumulabon of organic aci 
m the blood tends to depress plasma bicarbonate levels and produce 
acidosis wnth decrease m the level of the carbon dioxide com inmg 

power of the blood ► of 

Impairment of tubular funebon results m failure of absorp ion 
various elecboly tes, parbcularly chlorides, with consequent c lori v 

deficiencv Uremic pabents, as stated prevnously, lose a grta 
chlonde bv vomiting and it has been shovvm that damage i 
may conbnne to excrete clilonde even after the plasma c on ^ 
has fallen below the level which ordinarily would produce aci 
urme m a healthy person Sodium values m tlie blood, as a i. 
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not markedly affected m cases of uremia but tend to remam at or 
about normal levels Occasionally, the value for serum so^um may 
be found to be increased and, m some cases, the level is observed to 
be markedly decreased Some patients whose kidneys are senously 
damaged show a remarkable abihty to axcrete potassium with nomal 
or near normal values for potassium m the serum, whereas others 
show rather marked potassium retention even to the pomt of mam- 
festmg electrocardiographic evidence of potassium mtoxication Serum 
magnesium levels are affected slightly or not at all by the uremic 
state and it is doubtful whether magnesium retention is sufficient to 
account for any of the symptoms or signs of uremia, unless it is com- 
plicated by magnesium therapy (magnesium sulfate or magnesium 
citrate as purgatives), m which event the serum magnesium values 
may nse to high levels and may be responsible for some of the toxic 
symptoms, notably mcreased drowsiness or coma 
The diagnosis of urerma without the aid of the laboratory may be 
extremely difficult, for the onset of symptoms may be msidious and 
the symptom complex closely resembles any one of a number of other 
situabons such as hypertensive encephalopathy, cerebral accident or 
diabetic acidosis and coma The most important laboratory adjunct 
IS a study of the chemical composition of the blood The changes in 
the various organic and morgamc consbtuents of the blood which 
may be observed have been desenbed already For all practical pur- 
poses, three fundamental detemunabons will give the desued infor- 
mabon 1 If the blood urea or nonprotem mbogen is normal or only 
shglitly elevated, it can be said with certamty that the pabent’s symp- 
toms ate not caused by uremia I have never observed uremia m a 
patient with a blood urea of less than 100 mg per 100 c.c of blood 
The opposite is not always true, elevabon of blood urea or nonprotem 
uibogen to high levels does not necessarily mdicate that the symp- 
toms obsen'ed are on a uremic basis, although, if the charactensbc 
symptom complex is present in associabon with markedly mcreased 
blootl urea or nonprotem mbogen levels, urerma should be suspected 
until excluded 2 Esbmahon of plasma chlorides will mdicate the 
presence of significant h>pochloremia and furnish definite mdicabon 
for rciilacement tlierapy 3 Detennwation of the carbon dioxide com- 
bining power will indicate whedier the patient is m alkalosis or acido- 
sis and, as in tlie case of the plasma chlorides, will influence the 
decision of the phvMcian as to tlic choice of fluid to be admmistered 




Prognosis m cases of uremia is " 0 X 0010 x 1 to a great extent bv th, 
luture and scxcnly of the imderK.ng patholog, excess xvLh £ 
pnaluccd the marked rend impairment of which the uremic state i 
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symptomatic In general, prerenal uremia carries a much more favor 
able outlook for the patient than renal uremia, provided the under 
lymg disease can be corrected and uremia controlled before the 
process has adv/anced to a termmal phase The prognosis in cases of 
uremia associated with chrome rend disease is, for the most part, 
evceedmgly grave and fatal termmation may be expected vvithm a 
matter of days or weeks, although some pabents with slowly progres 
sive chrome urerma have been Imown to hve several months or years 
In certam cases of acute tubular nephrosis due to such causes as 
poisomng with mercury', bismuth or carbon tetrachloride, sulfonamide 
mtoxication or transfusion with incompatible blood, m which renal 
msufficiency and uremia occur as a result of anuria due to acute 
tubular damage, the outlook may be favorable if uremic symptoms 
can be controlled until healmg occurs to a degree where formation 
of urme once more is resumed The outlook m cases of postrcnal 
uremia depends on the nature and extent of tlie tubular lesion, 
whether or not it is amenable to correebon, durabon of the tubular 
dysfunebon and the extent of secondary glomerular mvolvement 

aiANAGEJIENT 

Smee it IS seen that the uremic state may develop under so many 
different circumstances, may occur in varying degrees and may present 
such vanegated chmcal manifestabons, a discussion of tlie pnnciples 
mvolved m its management must, for the most part, be general, for 
the condibon of the pabent from day to day may necessitate cliangutg 
the plan of treatment, not once, but several times The fundamental 
aims can, however, be broadly discussed under four headings (1) 
reduebon of the e.xcretory load on the kidneys, (2) attempts to nn- 
prove renal funebon, (3) attempts to promote extrarenal excretion 
of waste products, and (4) symptomabc treatment 

Reduebon of the Ex-eretory Load on the Kidneys.— The prmcipal 
factor in accomplishment of this aim is considerabon and regulation 
of the diet Smee retenbon of waste products of protein breakdown is 
important m the produebon of uremia, one of the fundamental con- 
siderabons is that of restnebon of intake of protein Protein in 
diet should be limited to some extent but should not be restneted o 
a pomt at which breakdowTi of body protein occurs Furtlieniiore, i 
must be remembered that the pabent may have hypoproteincnua wi i 
edema as part of the underlying pathologic process and too strmgen 
reduebon of protem mtake may serve only to decrease plasma pr^ 
terns further and aggravate the edematous state, as well as to 
the pabent’s nutnbonal state Much invesbgabve work has m o ^ 
and much has been written regarding the minimal amount o 
enous protein required daily to maintain a patient in *■ . i, 

libnum It is agreed generally at the present bine that approvi 
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failing kidneys in trying to eliminate accumulated waste products 
through production of a relatively large unnarj'' volume, as a com- 
pensatory mechanism for the mabihty of kidneys to concentrate urine 
adequately Intravenous athmnistration of Ilmds also may liavc some 
effect m mcreasmg circulating blood volume and thereby augmenlmg 
renal blood flow This function and tliat of replacing tissue fluid and 
extracellular fluid lost tlirough dehydration are the pruicipal means by 
which flmds are of value m the management of renal msufliciency 
It should be emphasized agam tliat caution must be exercised m liie 
volume of parenteral flmd used m tlie presence of edema and more 
particularly m the presence of cardiac failure 
The type of fluid used for intravenous tlierapy is, in most cases, ex- 
tremely important and should receive serious consideration Glucose, 
m either 5 or 10 per cent concentration, makes a very desirable solution 
for mtravenous use In cases of edema the glucose solution sliould be 
made up m distilled water, whereas, if vonutmg has been persistent 
and the plasma chlorides are found to be low, it is advisable to use 
glucose made up m 0 9 per cent solution of sodium chloride In gen- 
eral, it IS wise to give not more tliau 2 liters of fluids by tlie intraieuous 
route daily, and these at diflterent intervals, if the total daily fluid m- 
take can be supplemented satisfactorily by the oral route In Uie pres- 
ence of uremic acidosis, 250 to 500 c c of 5 per cent solution of sodium 
bicarbonate may be given mtravenously, usually witli improvement 
in the state of acidosis and frequently widi noticeable iniproveincnt m 
the clmical condition of tlie pabent Sodium lactate solubon in vol 
limes of 500 to 1,000 c c may be used for this purpose mstead of 
sodium bicarbonate if desued Adminisbabon of alkah should be con- 
sidered if the carbon dioxide combining power falls siguificontiy c 
low a level of 40 volumes per 100 cc of plasma, and attempts sbou 
be made to mamtam it at a level as near 50 volumes per ^ ^ ^ 
possible A 10 cc ampule contuinmg 5% grains (OdJI gni ) 
phylhne ethylenediamme (aimnophyllme) added to eacli liter o u 
given mtravenously has been found ui many cases to enliance t ® 
of mtravenous therapy and promote more effective diuresis o 
dyspnea, tiglitness m the chest, cough or disbtssmg 
durmg the course of intravenous admmisbation, it is advisa e 
crease the rate of flow or disconbnue aclmiiustratiou tntirv >, 
pulmonary congesbon or acute puhnonar)’ edema ensue 
When renal insufBciency is present m sufScienuy severe e, 
produce uremia, most diurebcs fail to exert their 
mcreasmg urinary volume Xantliine diurebcs nia> e 
relabve impunity but the results from their adimnisba lon 
discouraging There is no place in the beatmcnt of uremia 
nal diurebcs and their use is to be sbongly z.J 

presence of severe renal insufficienc> , mcrcurv in iv e rt 
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NEOPLASnC DISEASES IN CHtLDHCMJD 


of hepatic ongm which produced hypertension has been recorded 
in the Childrens Tumor Registry by Dr Benjamin Kramer of the 

Tewish Hospital of Brooldyn , . 

^ Dermoid Cy8t.-Like the teratomas, a dermoid cyst may occur m 
many parts of the body but may not produce equally profound physi- 
ological changes As a rule, the growth is discovered by the discovery 
of a mass If it is situated m a body cavity, symptoms of pressure may 


be the only manifestations 

Tkeatment of Teratomas and Dermoid Cysts —The treatment of 
choice for tumors of this group is surgical removal as early as is 
feasible, particularly for the teratomas and alhed varieties of neo- 
plasms, which frequently become mahgnant 
Cyauc Disease.— A pulmonary cyst may usually be diagnosed by 
vray studies without difficulty In many cases the cyst persists for 
a number of years without producing symptoms Those of the abdom- 
inal viscera or of the kidney may be diagnosed by the presence of a 
mass which must be differentiated from other intrapentoneal enlarge- 
ments, also from inflammatory tumefactions 
Treatment —The treatment of the cystic diseases mentioned above 
is preferably expectant, although surgery may be mdicated m certain 
instances as, for example, in infected polycystic kidney 


TUMORS OF NERVOUS SYSTEM 


Tumors of the nervous system mdude mtracramal neoplasms and 
growths involving cord, penpheral nerves and sympathetic nervous 
system 

INTRACRANUI. TUMORS 


The mtracranial tumors of childhood comprise a wide variety of 
neoplasms which arise not only from bram tissue but also from blood 
vessels, meninges and other structures within the cramal cavity While 
apparently not among the more common varieties of childhood tumors, 
intracranial neoplasms nevertheless form an important group for 
several reasons 


First, from a diagnostic standpomt, the symptoms are many and 
vaned depending upon the type and site of the tumor, so that it is 
necessary to differentiate many systemic disorders from them 

Furthermore, from a dierapeutic standpomt, it is evident that the 
rnere presence of a tumor per se is not the sole determining factor in 
toe outcome of a case Involvement of important cerebral structures 
Si vesffit ^ Ptoximity of the tumor may preclude a successful surgi- 

Finally, from a prognosbe standpomt the outcome does not whoUv 
d^end on the histologic structure of the existing neoplasm-lhe nar^ 
l.n,W involved, the eflent of fho grotvth and the itlTona S 
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of tn^kod unpainuoQt Soms of the lesions wlucli may be amcu 
able to this method of treatment are (1) mjury or obstrucbon of llie 
tubules due to mtravascular hemolysis, such as the “crush injur)'" 
syndrome, or globmunc nephrosis” following transfusion with ui- 
compatible blood, (2) mjury of the tubules foUowmg sulfonamide 
intoxication, or poisonmg with mercuric chloride, carbon tetrachloride, 
and so forth, (3) acute renal suppression following prolonged shock 
or reflex anuna after bilateral retrograde pyelography or manipulation 
of a ureteral calculus Several methods have been attempted in the 
past, mcludmg reaprocal transfusions and plasmapheresis, botli of 
which have been discarded for clmical use because of impracticabihty 
of the first method and the tendency of the second method to produce 
senous deplebon of the plasma proteins Two methods which were 
first desenbed a number of years ago and have recently received re- 
vived attenbon are the meflbod of external dialysis or vmdiifusion 
first attempted by Abel, Rowntree and Turner m 1914, and lately 
given clmical appheabon by Kolff and Berk and the method of infernal 
dialysis or pentoneal lavage first described by Ganter in 1923 Botli 
methods appear to show considerable promise m suitable cases The 
subject is too large to lend itself to a detailed discussion in this report 
but an excellent review may be found m a recent paper by Fme, Frank 


and Sebgman 

Symptomatic Treatment.— In many cases of advanced cluonic renal 
disease, when ureima has progressed to late stages, it may not be pos- 
sible to do much more than attempt to conbol distressing symptoms 
as they arise and do whatever is possible to make the pabeut more 
comfortable Sedabves may have to be used freely and m relabs ely 
large doses m order to control headaclie, restlessness, msomma an 
debnum. It always, however, should be borne m mmd tliat patients 
who have uremia may be more suscepbble to drug intoxication tiian 
those xvith adequate renal funchon If acetylsalicylic acid, acetopneiie - 
idm, bromides and codeine fad to conbol the pahent’s symptoms, i 
may be necessary to resort to morphine Barbiturates such os pen o 
barbital sodium (nembutal) may be sufficient to allay the 
if given at close enough mtervals and m large tnougli 
patient is afflicted xvith persistent vomiting, V/i to 3 grams ( “ j 

gm ) of pentobarbital sodium or 3 to 6 grains (02 to 0 » gie 
sodium amytal by rectum may be indicated. Tincture ot opm 
doses of 10 to 20 minims (0 6 to 1.2 c c ) every three to six ^ 
be helpful or it may be necessary to resort to paraldeujue . 

4 to 8 cc by mouth or 8 to 13 cc. fay rectum m order to 
for the pabeut Chloral hydrate, one of the bme-honore >I 
may be used in doses of from 5 to 20 grams (03 to 1 ^ 
bon either orally or rectally When muscular tu'itcuings e , ii 
bon should be pushed further, and if convulsive seizure 
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may be necessary to use 3 grains (0^ gm ) or more of sodium amytal 

VmStog may be difficult or impossible to control and may senously 
hamper other attempts at treatment It may be necessaiy to stop ^ 
admmistration of flmds and medications by mouth, relymg on the 
parenteral route for fluids, nutnbon and sedation Frequently, daily 
gastric lavage with a solution of sodium bicarbonate wiU dimin^h 
vomitmg and reheve the patient of nausea and gastric distress Di- 
arrhea may become mtractable, however, a tnal of one of the opiuin 
derivatives, such as tincture of opium or camphorated tmcture of 
opium, may be attended with some degree of rehef 
Local apphcabons, as a rule, fail completely to allay the mtense 
pruritus which often torments these patients and it may be necessary 
to rely entirely on sedation for rehef Ergotamme tartrate admmistered 
subcutaneously has been suggested but its frequent use is not advised 
in patients who have evidence of hypertensive cardiovascular disease 
If muscle twitchings or cramps occur m the presence of a lowered 
calcium level m the blood or if there are clmical signs of tetany, such 
as carpopedal spasm or positive Chvostek’s or Trousseau’s sign, calcium 
should be administered either by the oral or by the intravenous route 
Calcium lactate or tnbasic calcium phosphate may be given m large 
doses (4 to 8 drams [16 to 31 gm ] daily) by mouth However, smce 
absorphon of calcium from the gastro-mtestmal tract is slow at best, 
tlie mtravenous route is preferable From 10 to 20 cc of calcium 
gluconate may be given intravenously one to three times daily as 
indicated 

The use of uon and hver has proved futile m combatmg the severe 
anemia which almost mvanably accompames marked renal insuffi- 
ciency Blood transfusion appears to be the only satisfactory method 
of restonng the blood picture to anything approachmg normal levels 
Sometimes, the anemia is extremely stubborn and multiple trans- 
fusions may be indicated It is a well-known fact that patients who 
Iiave advanced renal insufficiency respond poorly to transfusion and 
the admmistration of 500 c c of compatible blood may be followed 
by a violent generalized reaction It is much less hazardous and more 
comforlable for the patient if the 500 c a imit of blood is divided mto 
three portions of 175 cc 175 cc. and 150 uc. and given at a slow 
r.atc on tlirce successive days 

In suinmar)', one gams the impression that, although volumes have 
been vvTilten m an attempt to clarify the subject of uremia smce the 
first chnic.il description one hundred and eleven years ago the basic 

produchon are sbll unknovm and the 
final chapter lias, as vet, to be wntten Smce this symptom comnlex 
miy develop as a compheaUon of pathologic proSX MtShe 
kidnos or assoc,.. ted with reversible renal fesio'ns.TweS Z 
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course of advanced chrome orgamc renal disease, early recognition of 
the uremic state and prompt institution of adequate and attentive 
treatment are of the utmost importance and can, m many cases, re- 
ward the physician with marked amehoration of symptoms or an 
eventual return of the patient to an improved state of health 

REFERENCES 

1 Abel, J J , Rowntree, L G and Turner, B B On the removal of diffusible 

substances from the circulating blood of hvmg animals by dialysis. J 
Pharmacol & Exper Therap 5 275-316 (Jan ) 1914 

2 Bright, Richard Cases and observations illustrative of renal chseaso accom 

pamed wth the secretion of albuminous urme Guy’s Hosp Rep J 333- 
379, 1838 

3 Fme, Jacob, Frank, H A. and Sellgman, A. M The treatment of acute ruial 

failure by pentoneal imgahon Ann. Surg J2J 857-876 (Nov ) 1940 

4 Fishberg, A. M Hypertension and nephritis Ed 4, Philadelplila, Lea & 

Febiger, 1939, chap 6, pp 170-205 

5 Ganter, G Ueber die Beseitigung gifuger Stoffe aus dem Blute durch Dialyse. 

Munchen med Wchnschr 70 1478-1480 ( Dec. 14 ) 1923 

6 Harrison, T R. and Mason, M F The pathogenesis of the uremic syndrome 

Medicme 16 1-44 (Feb ) 1937 

7 Hewlett, A W . Gilbert, Q O and Wickett, A. D The tone effects of uru 

on normal mdividuals Arch Int Med 18 638-651 (Nov ) 1910 

8 Kolff, W J and Berk, H T J Artificial kidney dialyser with great area. 

Acta med Scandinav 117 121-134, 1944 . 

9 Leiter, Louis Observations on the relation of urea to uremia. iVrch. InL 'Icu. 

28 331-354 (Sept) 1921 , , > i, 

10 Oppenheimer, B S and Fishberg, A. M Hypertensive encepbalopatliy 4rcn. 

Int Med 41 264-278 (Feb ) 1928 

11 Piony and I’H^ntier Quoted by Fishberg, A M , p 203 

12 Volhard Quoted by Fishberg, A M , p 203 






tbf, A. 


'Cl"*’"' 


ftJiVS 


■4AJ) 


^SIters 


Jo. 




'iigy 


SO 

ooe 


°fthe 






““MlUS, 


«'S>'«'^>«'o«l a ®*'l«rM„ -^ ^ -■ <=«« 

«.e a„?? MaS" ?“?«e ofa^o.drtC " 




^nj c?^°n aod 
.**>•<«, °‘!.““'»8 





®«»-;j 7 a 7 .‘'«S^ 


of 

,?« a.0 


« !>PoL 






94 c 4 „”°; a ^ 




Fig 148 -Man. aged thirty-seven years, who had had 
for nine years He could stand erect (o) but could not bend fo Imubor 

as shown in i> If a pabent has rheumatoid spondyhtis „hufrt 

lordobc curve (a), this curve remain of ll^ 

in normal persons it is obhterated on forward bending P jn.JotJc curve ia 
lordobc curve is less common than flattening of die ““'f t j j^struine 
cases of rheumatoid spond>hbs. Roentgenograms (d Md (.qo of the 

arthntis and osteibs in the sacro-ihac regions and marled coicin 
ments in the thoracie and upper lumbar regions 

Some \vnters choose to distmgmsh between ») .oicb' 

of vertebral bodies." “spondylarthntis-disease of apoph)^ 
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and “spondylosis ossificans ligamentosa-disease of spinal liga- 
ments ®- Other \vnters disbnguish between spondyhtis rhuomelica, 
ankylosing spondyhtis. Mane-StrumpeU’s dise^e, Bechterews ^ease 
and so forth In the hght of the present imperfect knowledge of these 
affections most rheumatologists currently prefer to regard them ^ 
cluneal vaneties of one general condition for which we prefCT the 
term “rheumatoid spondyhtis” as adopted by the Amencan Rheu- 


matism Association 

2. Is Rheumatoid Spondyhtis the Spinal Eqiuvalent of Rheu- 
matoid Arthritis of Peripheral Joints?— Probably yes Aufhonties 
differ rather sharply on this question “ Some regard rheu- 

matoid spondyhtis as an enbty qmte distmct ftjni rheumatoid arthritis 
(of peripheral jomts) The foUowmg differences are notewordiy (1) 
Se\ incidence rheumatoid arthntis affects women about two or three 
times as often as men, rheumatoid spondyhtis affects men about nme 
times as often as women (2) Age mcidence rheumatoid arthntis 
tends to affect persons aged twenty-five to forty years, rheumatoid 
spondyhtis tends to affect younger patients, aged fifteen to durty 
years (3) Calcification of juxta-arbcidar hgaments is rare m rheuma- 
toid arthntis of penpheral jomts, calcification of paravertebral hga- 
ments IS very common m rheumatoid spondyhtis (4) The subchon- 
dral osteitis which occurs m rheumatoid arttobs of penpheral jomts 
IS largely of a rarefymg nature, the subchondral osteibs of sacro-ihac 
joints in rheumatoid spondyhbs tends to produce osseous density and 
sclerosis (5) Subcutaneous fibrous nodules occur fairly frequently m 
cases of penpheral rheumatoid arthnbs, they apparently do not occur 
in cases of rheumatoid spondyhbs unaccompamed by mvolvement of 
penpheral jomts (6) In^ affects pabents who have rheumatoid 
spondyhtis two or three tunes more often than it affects those who 
have penpheral rheumatoid arthnbs®^ (7) Agglufanms to hemolybe 
sbeptococci are present m the blood m much lower concentrafaons 


and the plasma phosphatase is mcreased more often in cases of rheu- 
matoid ^ondyhbs than m those of penpheral rheumatoid arthn- 
tis (8) More or less complete spontaneous remissions are said 

to occur much oftener in rheumatoid spondyhbs than m penpheral 
rheumatoid arthntis “ (9) Chrysotherapy is considered effecbve m a 
significant percentage of cases of rheumatoid arthnbs hut meffecbve 
against rheumatoid spondyhbs (10) Roentgen therapy may be of 
value m rheumatoid spondyhbs but is considered valueless m ner- 
iphcral rheumatoid arthnbs ^ 

Supporbng the vaew that rheumatoid spondyhtis is the snmal 
equivalent of peripheral rheumatoid arthnbs are the following pomts 
(1) In ^es of rheumatoid spondyhbs there sometimes develops ar- 
Ihnbs of pcnphciul joints clinically indishnguishable from peripheral 
rlu um itoid arthnbs vvathout spondvhbs (2) Tl.e pathologic reaches 
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m the affected hips and penpheral joints of rheumatoid spondybbs are 
identical with those of rheumatoid arthntis without spondyblis * 
(3) In certain cases in winch penpheral joints are affected first, classic 
rheumatoid spondyhtis later develops (4) The pathologic reactions 
m the (diarthrodial) apophyseal joints of patients who have rheuma- 
toid spondyhtis are said to resemble those of classic rheumatoid ar- 
thritis without spondyhtis 

In view of the pathologic similanties and despite the notable clmi- 
cal differences we would conclude tentatively that rheumatoid spon- 
dyhtis IS the spinal equivalent of rheumatoid arthritis of peripheral 
jomts 

dJNICAL FEATURES 


3 What Is the Relative Frequency of Rheumatoid Spondvlitis 
and Rlieumatoid Arthritis?— Among civihans rheumatoid spondyl- 
itis IS only a sixth to a sixteenth as frequent as rheumatoid artlintis 
(peripheral joints) The ratio of rheumatoid spondyhtis to penpheral 
rheumatoid arthritis has been reported as follows 1.13 nt the Artlm- 
tis Clmic, Presbyterian Hospital, New York, 1935,^’ 1 16 at the 

Lahey Climc, Boston, 1940,“ 1 II at tlie Desert Sanatonum of South- 
ern Anzona, Tucson, Arizona, 1941 “ At the Chmc in recent years 
the ratio has been 1 6, probably owmg to a high degree of suspicion 
and to our special search for rheumatoid spondyhtis 
Among soldiers the relahve incidence of rheumatoid spondylitis to 
penpheral rheumatoid arthnhs is much greater, 1 3 to 1 2. Thus on 
tlie medical service at Hoff General Hospital, California, one patient 
who had rheumatoid spondyhtis was admitted for every three who 
had rheumatoid arthntis mvolving peripheral joints alone® At tlic 
Army lUieumatism Center at Army and Navy General Hospital, Hot 
Spnngs, Arkansas, about a third of all cases of rheumatoid arthntis 


were of rheumatoid spondyhtis , 

The frequency of die disease among soldiers has been c-xplainc 
thus ( 1 ) rheumatoid spondyhtis has a predilechon for men of tni i- 
tary age, (2) the strenuous physical exertions of army life and tn^- 
mg brouglit to hght cases of mild and early rheumatoid sponclj , 
mcludmg many previously present but undiagnosed ^ 

4 WIio Is Most Lilvely to Dexelop Rheumaloid SpotuIjl'U®-'- 
Most often affected are males aged fifteen to durty years 
In from 80®=- to 90 per cent"-“‘®» of all cases of j 

spondyhtis the patient is male Of 1,035 persons who had r 
spondyhtis admitted to the Clinic from 193o to 1943, me usi 
per cent xvere male (931 males, 104 females) 

Imbal symptoms may occur at any age in the aicra"'-’ 

occurred in persons from four to SLxty-dvree years ol 
age of these patients at the onset of symptoms was tw cn y- 
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paravertebral muscles is m large part a funcUonai and defensive 
mechanism to prevent motion m the inflamed jomts but it may also be 
m part pathologic, resultmg from localized mtramuscular inflamma- 
tion 

By the time that this stage has been reached, certam coosUtutiona! 
manifestabons have probably developed (as they do in peripheral 
rheumatoid arthritis) elevabon of the sedimentaboa rate, develop- 
ment of mild secondary anemia, some loss of appetite and wei^t, 
excessive fabgue and occasionally mild fever Sciabca and lumbar 
root pains may have developed, with pam on coughing and sneezing, 
and as the thoraac region becomes mvolved mtercostal and precordial 
pains and muscular tenderness may ensue, perhaps with further bow- 
mg of the back 

The paravertebral hgaments, especially the anterior common liga- 
ment, probably become affected fairly early in the disease but at first 
their parbapation cannot be shown roentgenographically Sooner or 
later a process of calcification begms to affect these hgaments as if 
nature sought some way to stiffen the spmal column protectively, at 
the same time rehevmg the muscles of this task with its unfortunate 
by-product of the painful muscle spasms If dunng the processes of 
paravertebral muscle spasms and hgamentous calcificahon the patient 
“favors” his back unduly and makes no attempt to prevent or correct 
the tendency to the development of spinal flexion, severe spmal de- 
formity may develop, the spinal column becoming “frozen" m a badi) 
bent position as the hgaments calcify (fig 149) 

In a sense, the worse the disease gets locally— that is, the farther 
the pathologic process develops m each affected joint— and the sooner 
the ankylosmg stage is reached, the better the patient is bkely 
and the faster the active part of the disease wiU be accomplisbeo m 
this particular region \V^en the sacro-ihac and apophyseal jom 
become destroyed and ankylosed, pam lessens, as the ligaments cal 
aiy, limiting thereby still further the motion of inflamed spmal join ^ 
and muscles, symptoms lessen and often cease entuely except for a 
residual limitation of motion In this residual stage, the stage ® j 
poker back," the previously present constitutional abnormalities 
to disappear, hemoglobm values may return to normal and g-n 
appetite and weight may occur 

In most cases tie sacro-iliac jomts and the lumbar and * t 

bons of the spmal column bear the brunt of the disease, an c 
hips and shoulder joints reniam essenbaly unaffected aiUiouy 
bguous muscles and fibrous tissues may be transiently invo vl 
a variable number of years symptoms disappear, the j 

may be rather sbff or quite sbff with litde or no permam. 
body height, the thorax may be ratlier flat and immo i e, ^ 
free and the pabent”s disability is only moderate, one vi. 
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Fig. 140 —Man, aged forty-lhrco years, who had had rheumatoid spondylitis 
tor lv,cnt>-lwo >cars. The spinal column \vas anhylosed in a Icyphobc position (o) 
Xolo the abdominal wnnUcs resulting from the kyphosis (fc) 


of spin a involvement, and (3) the acUvaty of the process at mdi- 
vnlual levels of the spinal column The disease may start and end m 
sicro-ihac joints, progressing no further (fig 150 See also fig. 154) 
Less often, it begms m the cervical or thoraac region rather than 
in die lower part of the back It ma> spread up or down, or stop at 
any level, or it maj b>-p'us” a contiguous region to affect a more 
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produced by the mtracramal hypertension also determine tlie prog- 
nosis 

The varieties to be discussed are those which are most frequently 
observ'ed m chmcal practice Other types are not considered unim- 
portant but are omitted because of their ranty 
The sequence of symptoms will be determmed not only by the 
location of the tumor wthm the cranial cavity but also by the par- 
ticular area of the brain mvolved The majority of mtracramal tumors 
m childhood are subtentonal The tune at which tlie different clinical 
signs appear is helpful in many cases m the differentiation between 
cerebellar and supratentonal tumors Some of the more common 
symnptoms are those resulting from mcreased mtracramal pressure, 
namely headache, voraitmg, somebmes nausea, papilledema, abducens 
paralysis, and hydrocephalus The roentgenogram shows separabon 
of tlie suture hues, increased digital markmgs, and thinning of the 
postenor clinoids m older cluldren 

Posterior Fossa Tumor.— (1) the mion-atlas relabonship is fre- 
quently altered (imon higher than normal) due to an increase m the 
size of the postenor fossa and attributable to the effects of an evpand- 
ing neoplasm (2) Ventnculograms wll usually show symimetncal 
dilatabons of tlie lateral ventncles and possibly the third ventncle, 
whereas the fourth ventncle is rarely visuahzed (3) Some of tlie 
cerebellar symptoms are unsteady gait and verbgo, atavia, nystag- 
mus, past pombng, and adiodokmesis After the disease has pro- 
gressed, hypotonia and stiffness of tlie neck may occur This stiffness 
IS due to hemiabon of tlie cerebellar tonsils The head may be blted 
to the side of the lesion, and the chin pointed to the opposite shoulder 
(4) Compression of the brain stem produces signs of involvement of 
vanous cranial nen'es (5) Signs and symptoms of increased inba- 
cranial pressure are frequent 

The histologic vanebes of subtentonal tumor most often encoun- 
tered are asbocy4oma and medulloblastoma 
Supratentonal Tumors —The signs are (a) tliose of increased 
intracranial pressure, some of which are descnbed aboie, (b) focal 
signs, and (3) signs of involvement of adjacent structures 

Neoplasms of the Frontal Lobes— these are disbnctly rare but w’lien 
tliej’ do occur produce mental changes such as apathy and unbdincss, 
tremors and aphasia, all of wlucli may be obsen'ed wnth cerebral 
hemisphere mvolvement A ventriculogram wall generally show rcla- 
h\e or absolute enlargement of the opposite \entnclc and narrownng 
of the ^enb^cle on the affected side 

Craniopharyngioma —The most common tumor obscrs’cd in fbe 
supratentonal area is craniophaiyaigioma (ffathke’s pouch c\'st, supra- 
sellar cjst) (Fig 59) Tins IS a cjsbc neoplasm resulting from failure 
of tlie cvaginabon of tlie pnmib\e oral cant}- (stomodeum) to in- 
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Somehmes it confines itself, fortunately, to one region 
and there bums out ” In some cases symptoms may be quite painful 
and disabling, yet roentgenographic signs may be quite tardy in 
appearance. In other cases there are few or no sjTnptoms except 
stiffness Patients may then long delay consulting a physician and, when 
they do consult him, he is surprised by the notable roentgenographic 
changes present Such a patient may find it difficult to realize that 
he has already had the disease for months or years 
Among the J,03o Chmc cases, symptoms first affected the lower 
part of the back (sacro-ihac or lumbar regions) m 35 per cent, hips 



Fig 150 —Man, aged thirt>-one >ears -Mthough ho had had low baiA 
(gluteal, sacroiliac and sciahc) for nine >eais, roentgenograms rev eaa^ ° r 
moderate cloudiness of sacro-iliac jomts and adjacent bone {bilalcrid wcro i 
The sedimentation rate was 54 mm in one hour (Wcstergren mtlhod) 

m 12 per cent, sciatic region in 10 per cent, thoracic region m 0 
cent and neck and shoulders m 3 per cent, the mibal j 

not well localized in 11 per cent, peripheral joints were fifit ^ '• 

in 23 per cent ndicui 

The onset of the disease was “acute” in 14 per cent but 

m 86 per ceat®‘ toons u 

The course was mterrupted by e.\acerbatio^ and rem 

about 70 per cent, it was progresswe in about 30 , [jj 

true regardless of where the disease first started. Tnus 
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localization did not detenmne the subsequent course of the disea^, 
the degree of seventy, the prognosis or the ultimate degree of im- 

Its relative infrequency the disease m women progressed 

about the same as m men „ ^ , , 

7 How Long Does the Disease Generally Last?— It is impossible 

for us to answer this question precisely We do not know of any ac- 
ceptable statistics on this pomt When a patient’s symptoms bewme 
insignificant or relatively mild he ceases to see his physician. Only 
those patients still havmg trouble consult their physicians and it is 
only with such patients that most statistics have dealt 
The experiences of 1,018 (of the 1,035) spondyhhc patients seen 
at the Clinic have been of mterest Among them symptoms of me 
disease had been present for less than five years m 30 per cent, be- 
tween five and nine years in 34 per cent, between ten and fourteen 
years in 20 per cent, between fifteen and nineteen years m 9 per cent 
and for twenty years or more in 7 per cent Although thirty-four pa- 
tients clauned to have had symptoms for twenty-five to fifty years, the 
majority had had symptoms for five to fifteen years 

In summary, no predichon can be made m a given case as to how 
soon the disease may become inactive, rebef of symptoms may be soon 
or long delayed The disease may become inactive for months or years 
and then be reachvated for a while Perhaps an “intelligent guess” 
would be that most patients can expect their disease to become rela- 
tively macbve after an average of about ten years This is certainly 
not a glowing prospect and mdicates the “seriousness” of the disease 
8 Wlial ^Vre ibe Chances That the Disease Will “Spread” to 
Peripheral Joints (Other than Hips) ?— It has been stated that penph- 
eral joints, other than hips, are rarely affected m rheumatoid spon- 
dylitis *=* ^0 Among eighty-four spondyhbc male patients 

Swaim noted involvement of “small joints” m only 6 per cent Higher 
incidences have been reported penpheral joints were (or bad been) 
.iffccted m 20 per cent of Hare’s cases and in 23 per cent of those of 
Boland and Present 

Our own experiences mdicate an even more frequent involvement 
of peripheral joints In about a fourth of cases in which rheumatoid 
spondylitis develops symptoms will develop m penpheral joints (more 
often in lower than upper extremities) even before the onset of the 
mam (spinal) disease But only half of the patients so affected xxnll 
develop demonstrable residual involvement of peripheral joints m 
the others iqmploms in peripheral jomts wdl be transient and xviU ’dis- 
appear without significant residues 

After the onset of sjjinal sjraploms, involvement of penpheral 
joints m iy be anliapatcd m slightly more than a fourth of the a^es 
hi a little more tlian half of these, chronic residual mvolvement xviU 
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occur, while m the remainder, the penpheral jomt symptoms again 
will be only transient The occurrence of symptoms referable to per- 
ipheral jomts pnor to the onset of spmal symptoms does not predis- 
pose to further involvement of penpheral jomts later in the course of 
the disease 

In summary, of 100 spondyhhc patients about 50 per cent will never 
develop any s}'mptoms m penpheral jomts About 23 per cent ivill 
develop transitory mvolvement of penpheral jomts ( 12 per cent before 
and 11 per cent after the onset of spmal symptoms) About 27 per 
cent will develop some chrome disabihty m penpheral joints (11 per 
cent before and 16 per cent after onset of spmal symptoms), but in 
at least a third of these cases only one jomt will be chronically 
affected 


9 Hoiv Often Do Hip Joints Become Notably Affected?— Since 
significant spmal flexion is usually preventable and since penpheral 
jomts become chromcaUy disabled only m the mmonty of cases, the 
outlook for the spondyhhc pahent and his chances of escaping eco- 
nomic disabihty are good so long as the hips do not become notably 
involved Significant deformity of hips consfatutes the greatest hazard. 

Many pahents complam of pam about the “hips” but they are 
refemng to their buttocks, sacro-ihac regions, thi^, and so forth, 
and not to the hip jomts Others have muscular soreness and stiffness 
about the hips but no actual articular mvolvement Significant mvolve^ 
ment of hip jomts reportedly occurs m from 15 to 60 per cent of 
spondyhhc pahentS'®'* In the Clime senes obvious arthnfas of lups 
occurred m about 28 per cent of cases, m three fourths of whicli bom 
hips were affected In all of these cases the hip disease was notable 


and presented an important disabihty 

10 Are There Any Special Fcalurca of the Affected Pcriphtra 

Joints?— Three features will be menhoned , 

(a) When penpheral jomts (other than hips) do become affcc c 
m rheumatoid spondyhhs they are generally affected less syaime 
cally than m pahents with tjrpical rheumatoid arthntis 

(Zj) As stated, m about half of the cases the affected penp ir 
jomts clear up without apparent residual damage 

(c) Histologic studies made on the available matenal 
volved penpheral jomts mcludmg hips (slv hips, three .3 

shoulder) m the Clime’s cases revealed cellular reactions in ^ 
indishngmshable from those seen m cases of classic rheuma 

thnhs without spondyhhs*’^ . .Innns 

11 What Complications or Unusual Features 3Iaj ^ 'snon 
the Course of Rheumatoid SpondjhUs?— In certam 

dybhs ankylopoiehca” Edstrom noted the occurrence 0 P 
docarditis, intis or subcutaneous nodules— lesions c'ass-c 

tissues Because these comphcations are sunilar to tno 
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rheumatoid arthritis he concluded that the two peases ^e closely 
related if not identical Accordmg to Hemck and Tjso^ subcutaneoiu 
fibrous nodules do not occur in rheumatoid spondyhbs without per- 
ipheral mvolvement o » c 

Intis reportedly occurs as a comphcation m about 3 to b per cent 
of cases of penpheral rheumatoid arthnbs®^ but it is reported as occu^ 
rmg m from 7 to 40 per cent of cases of rheumatoid spondyhbs • 

Of the 1,033 spondyhtic patients seen at the Clmic mtis arrected ii o 
per cent (120 patients) la about half of those affected the intis was 
recurrent, the others expenenced only one episode of intis 

Infas generally occurs dunng the course and development of the 
spondyhhs but it occasionally precedes the spmal symptoms by one 
or several years; occasionally it occurs simultaneously with the onset 
of spmal symptoms 

As has been reported elsewhere by one of US'*® pregnancy may pro- 
vide notable or complete temporary rehef for women who have rheu- 
matoid arthnhs or spondyhbs Such rehef was expenenced by 32 per 
cent of nineteen spondyhbc women who became pregnant®* 

ROENTGENOGRAPHIC CHANGES 

12 What Roentgenographic Changea Occur?— As each region is 
involved the followmg changes may progressively occur therem 
Sacrchiltac Joints —Jbe changes m these jomts occur rou^y m three 
stages ® In the first stage there occurs blurrmg of )omt space with 
indisbnct or broken margins In the second stage pyknobc formabon 
produces a mottled appearance wth spotty osteoporosis ( decalcifica- 
tion) or mcreased density (hypercalcificabon), or both, of juxta-arbcu- 
lar bone The marginal decalcificabon may produce pseudo-widemng 
of the arbcular space The third stage is characterized by disappear- 
ance of arbcular space, fibrillary ossificabon with regions of osteo- 
sclerosis and finally ankylosis 

Apophyseal Joints —Changes therem are difficult to ■visuahze, to 
dcmonsbate them, projecbons from several angles may be required. 
Early changes comprise merely blurrmg or hazmess, producmg an 
indisbnct arbcular outhne Later there occur sbppled decalcificabon 
or sclerosis or both, sometimes cysbc rarefacbon of facets and various 
degrees of arbcular dcstrucbon 

Lfgamcnfs-The anterior common, lateral and postenor longitudmal 
ligaments and hgamenta flava become calcified and ossified As these 
processes wcur, one notes fine penciled Imcs, later more sharply de- 
fined sliadows and finally extensive ‘bamboomg” as the syndesmo- 
ph\tes unite to form the "bamboo spine” (fig. 151) 

Inicrccrtchral Disks —Usually these are not affected 
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13 How Closely Can the Roentgenogrnpluc Changes Be Cor- 
elated with the Symptoms and Climcal Course of die Djscasc?- 
Ihere are so many vanabons m the seventy and course of the disease 
Md m the reacbon (and speed of reacbon) of individual paUents to 
It, that no precisely defined anatomic, clinical or radiologic stages can 



Fig 151 —Man, aged hventy-nme, who had had symptoms of rheuinaW J 
spondyhtis for five ycais Roentgenograms show bilateral dcstnictno sacrt^iwe 
arthritis and calofication of the ligaments between tlie hselftli thoracic and 
first lumbar vertebra, a common location for early calcificaUon of the IiganitnU ^ 
small globule of iodized od is seen in the subarachnoid space, the result of spioOa* 
raphy performed elsewhere 


be estabhshed. Only in a general way can roentgenographic changes 
be correlated with the symptoms and physical signs of the disease 
When the disease follows its usual course, m tlie early stage one 
generally finds roentgenographic alterabons in sacro-iliac 1°“'^., 
not yet in apophyseal joints or hgaments Somelinics tlie sacro- 
changes develop rapidly and "outrun” the symptoms, some tunes 
appear very slowly with notable symptoms long present 
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that, even thou^^e'^e^e affected in tlm disease 

fo. yea., one cont»‘ 



^*S t52— Man, aged fifty-seven years, who had had spinal siTOploms ft' 
twenty-five years and Involvement of ptnpheral joints for ten >cars Note thi 
extensive calcification of hgamenls with ankylosis of vertebrae and modcnlt 
kyphosis 

hs IS present The vague diagnosis “sacro-iLac arthntis" used to hi 
made commonly In the hght of current concepts a useful maxim is 
“Bilateral sacro-ileitis means (the first stage of) rheumatoid spond>h- 
tis“ (fig 154) 
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15 By the Time the Patient First Consults a Phjsician are 
Roenlgenographic Changes Likely to be Pre8ent?-When the pa- 
tient first consults his family physician for the early intermittent symp- 
toms of soreness and stiffness, roentgenograms may be negabve be- 
cause the articular (synovial) mvolvement m sacro-iliac or apophyseal 
jomts has not yet produced sufficient mvolvement of cartilage or 
subchondral bone to be detectable But some patients who have only 
stiffness and httle or no pam delay then first \Tsit to the family phys- 
ician until roentgenographic changes are aheady discoverable and 
are sometimes surpnsmgly advanced 





Fig 155 —Syndesmophytes (calcified ligaments) of rheumatoid 
(a) compared with osteophytes of spinal osteo-artlmtis (b), lateral vaewso 
regions 

By the time patients consult a rheumatologist or other speciJ^l 
roentgenographic changes, at least in tlie sacro-ihac joints, aie ^ 

erally, though not always, occurred ” matoU 

16 How Do the Roentgenographic Changca of 
SpondyhUa Differ from Those of Spinal Osteo-arlhrilis.-J- 
all the sacro-ihac joints m spmal osteo-arthnUs are .L rrouis 

bally normal or reveal only slight marginal lipping ocn ge 
m spmal osteo-arthnbs may reveal tlie following K 
the margins of the vertebral bodies, later the formabon of P 
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marginal exostoses. The vertebral bodies, but espeaally the interver- 
tebral disks, are often narrowed in osteo-arthntis, features not char- 
acteristic of rheumatoid spondyhbs. *" 

Calcific deposits m spinal hgaments are not pathognomonic of, or 
confined to, rheumatoid spondyhtis small scattered regions of cal- 
cification may occur m spmal osteo-arthntis with osteophybc hpping 
but there is no tendency for them to coalesce or form ankyloses 
When syndesmophytes are few, scattered or present smgly m rheu- 
matoid spondyhtis, they are sometimes mist^en for osteophytes. 
Syndesmophytes, bemg calcific deposits m paraspmal hgaments, of 
necessity appear m the position of the hgaments, thus they "droop” 
or rise rather perpendicularly from the adjacent vertebral body (figs 
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volute It often contains cbolestenn crystals and “ 

the cyst wall Although the tumor is benign, its proxmuty to and ana 
tomic association wth important cerebral structures augurs for a gen- 
erally unfavorable prognosis TAnct 

In such cases, too, location detenmnes the chnicd findmgs 1^ 
cramopharyngiomas cause compression of the ^d ventncle wi 
resultmg hydrocephalus Visual difficulties, resultmg from pressure 
on the optic chiasm, are usually asymmetrical 
Defects m the visual fields, scotoma, heimanopsia and optic atropny 
may also be present If mtracramal pressure is sunultaneously asso- 



Fig 59 —Craniopharyngioma (J G, male, aged 9 years) Roentgenogram 
sliov.'s (1) separabon of sutures, (2) accentuation of digital markings (3) crystal- 
line shadows, (4) erosion of dinoid processes The child survived four years fol- 
lowing his first operation but succumbed after a recurrence 


ciated mth opbc chiasm mvolvement the occular symptoms will be 
many and varied Rigidity or tremor may be present if the thalamus 
or the basal gangha are involved Hypothalamic and pitmtary altera- 
lions may be evident Almost aU of such cases show somatic and 
metabolic changes and gro^vth therefore may be retarded or acceler- 
ated Pubertas praecox and infantilism have been observed and 
obMity and polydipsia are not infrequent manifestations 
Roentgenologically the skull shows separation of the sutures m- 
crcased digital markings erosion or distortion of the clmoid processes 
and. occasionally, crj-stallme sbadoivs m the suprasellar region 
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presence of muscle spasm, jQattenmg of the normal lumbar lordotic 
curve, Imutation of forward bendmg, an elevated sednnentation rate, 
roentgenograpiuc alterations m sacro-ihac jomts or elsewhere, and 
perhaps also such constitutional reactions as loss of weight, nuld sec- 
ondary anemia and occasional shght fever 
The most useful smgle laboratory aid in the diagnosis of rheumatoid 
spondylitis consists m roentgenographic examination of sacro-iluc 
jomts. Although there is an appreciable lag between the develop- 
ment of physical findmgs and roentgenographic alterations^ this ).ig 
IS generally more than compensated for by the patient’s tardiness in 
consulting a physician Hence, even in fairly early cases roentgeno- 
grams generally already reveal sacro-ihac alteratrons 
Sedunentabon rates are increased (more than 20 mm in 1 hour, 
Westergren method) in about 90-4- per cent of cases of penphera! 
rheumatoid arthnbs and m about 80 per cent of cases of rheumatoid 
spondyhbs In the Clinic’s cases of spondyhbs, rates were normal in 
19 per cent, between 20 and 39 mm (1 hour) in 27 per cent, between 
40 and 59 mm. m 28 per cent, behveen 60 and 79 mm m 14 per cent, 
between 80 and 99 mm m S per cent and 100 mm or more m 4 per 
cent 'Thus rates were less than 60 mm m 74 per cent It appears that 
rates are not elevated quite as often or as much m rheumatoid spon- 
dyhbs as m rheumatoid arthnbs Although the sedimentation rate 
generally rises with increased acbvity of the disease, m tiic Clinic's 
series rates were elevated to more than 20 mm (1 hour) m only about 
80 per cent of cases regardless of the durahon or severity of tlie 
disease 


When roentgenograms are still negabve, an elevated scdunenUtion 
rate is of parbcular significance, smee rates are not elevated in smipic 
muscular rheumatism (primary fibrosibs) of the back or m uncom- 


pheated osteo-arthnbe spondyhbs 
In the early stages of some cases roentgenograms are negabve bu 
sedunentabon rates are elevated, m other cases the reverse is tnic 
When the symptoms and signs mentioned previously are as >et un- 
accompanied by abnormahbes m roentgenograms or sedimentation 
rates, only a tentabve diagnosis should be made , 

These and other points useful for the early diagnosis of rheuma oi 
spondyhbs have been stated by Boland and Present in the onn 
eleven useful maxims worth remembering 

1 Suspect rheumatoid spondyhUs when a young man ^ 

recurrent or persistent low back aching and sUSticss, witli or w 
pains, especially if the sedimentatioa rate is elevated. ^ 

2. Suspect rheumatoid spondylitis m the joung man who ^ "P , „ J..J 
vaguo symptoms as _a -tired feeling" in the lower P^/* kJrS 

w-aUang; pcrsi 5 tent low back soreness, silent restnclion of baci* J ji. 

mte sharp pains in the buttocks, hips or louver part of tijo ba ' r 
compamea by an cla\ate<l sedimentation rale or general consUtuuouai ? 
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if nccomnanied by symptoms in tbe lower part ot tne DacK 
^5 Suspect iheumatoid spondylitis when persistent back symptoms develop m 

a oatient with peripheral rheumatoid arthritis i i or, 

^6 In the absence of roentgenographic evidence of sacroiliac tovolvment aa 
unequivocal diagnosis of rheumatoid spondylitis should not be made unless diar- 

acterisdc clianges are present in the apopby^ Jomto o.,Ar,t,vc.:,l 

7 Remember that characteristic x-ray changes in the sacroiliac or apophysi^ 
ioinls may not develop for months after the onset of sympto^ Do not eliminate 
the possibility of rheumatoid spondyhbs on negative x-rays alone unless persistent 
symptoms have existed for at least three years 

8 Definite bilateral destructive and/or sderohe changes in the sacroiliac 
)omts, noted roenlgenographicaily, almost mvanably mdicate rheumatoid spon- 

dylitis I ii 1 

9 Be cautious m malang a diagnosis of rheumatoid spondyhhs with unilateral 
sacroiliac involvement unless other characteristics of the disease are present or 
unless penpheral rheumatoid arthritis coexists Persistent unilateral sacro-ileitis may 
be due to tuberculosis 

10 Calcification of the paravertebral ligaments may result from several causes 
and in itself is not sufficient evidence for the diagnosis of rheumatoid spondyhhs, 
changes in the apophysial and/or sacroiliac joints must also be present 

11 Remember that the sedimentation rata may be normal in 15 to 20 per cent 
of cases with acUvo disease and that consUtutioDal symptoms are usually milder 
than in rheumatoid arthntis involving penpheral jomls 

18 From What Common ConditionB Musi Hheumatoid Spondyl- 
llis Be Differcniiaicd'^— From osteo-arthnbe spondybbs, primary 
inbamuscular fibrosibs, “psychogenic rheumabsm” of the back, rup- 
tured intervertebral disks and the symptoms produced by hermabons 
of subfascial fat 

A careful analysis of symptoms and signs supplemented by roent- 
genograms provides the chief methods of differenbabon Roentgeno- 
grams and sedimentabon rates are normal m cases of primary fibro- 
sitis, psycliogcnic rheumatism and subfascial fat hennas 
Patients who have osteo-arthnbe spondyhbs are female as often as 
male imd arc usually considerably older (aged 45 years or more) when 
first auected than those who have rheumatoid spondyhbs, spmal sbfi- 
iicss, muscular spasm and hmited mobon are generally much less 
severe m spinal osteo-arthnbs than m rheumatoid spondyhbs The 
diiferences behveen syndesmophytes and osteophytes have been 
desenbed Tlie palpabon of tender hermabons of fat'^> “o or a 
Imowledgo of tlic chmcJ f^bires of psychogemc rheumabsm^- «. 

ril!.n?yul condibons readdy from rheumatoid 
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mal, colloidal gold reactions are generally normal ” But m about -10 
per cent of cases of rheumatoid spondyhtis the total protein content 
of lumbar spinal flmd is moderately mcreased, between 45 and 105 
mg per 100 c c The lumbar fluid protem concentration is mcreased 
sometimes m peripheral rheumatoid arthnbs wthout spondyhtis (in 
about 7 per cent of cases), more often m rheumatoid spondyhtis alone 
(m about 33 per cent of cases), and most often (m 59 per cent of 
cases) when rheumatoid arthritis of both the spinal column and 
penpheral jomts is present In rheumatoid spondyhtis tlie mcrcase is 
related to the seventy of the disease but not to its durabon or amount 
of mvolvement of the spmal column 

The mcrease of spinal fluid protem m rheumatoid spondyhtis is of 
about the same order as that m most cases of ruptured mten'ertebral 
disks but it IS usually much less than m cases of parbal or complete 
subarachnoid block such as may result from a tumor of tlie spinal 
cord Hence, if the lumbar fluid protein m any given case is mcreased 
notably above 100 mm per 100 c c , some cause otlier than rheuma- 
toid spondyhtis should be sought even though spondyhbs is present 

TREATBIENT 

20 What General Principles Govern Trcaluient?— The different 

forms of treatment recommended hereinafter are designed to accom- 
plish three chief purposes (1) to reheve pain, (2) to prevent spinal 
deformity and (3) to attempt to shorten the course of the disease, to 
mduce a state of “cure” or clinical macbvity The situation would be 
ideal were the physician able to hmit the disease to tlie sacro-iliac 
joints and to obtain fusion therem as soon as possible Unfortunately 
this IS not yet possible, as there is no kno\vn specific or rapid cure for 
the disease and no certam means of conbollmg it Nevertheless, treat- 
ment msbtuted early and conbnued faitlifully will do much to rehe\«. 
pam and prevent significant deformibes , 

21 What Appears Currently to Be the Best Treatment or 
Rheumatoid Spondyhtis?— Ans\ver a combinabon of (a) roen gen 
therapy, (b) physical therapy mcluding deep breathing and pos 
exercises, and (c) the proper use of bed and bedding dunng s eip 

(a) Roentgen Therapy —Fox fifty years vanous programs ot r 
gen therapy have been used for rheumatoid spondyhtis wiui S 
eral unammity of opinion as to their value ) 

have been employed (1) the use of penetrabng rays (15 o - 
recommended by the majority,^^ (2) the use of softer 1 , ~ 

kv ) which are absorbed and are nonpenebabng, io) nie us 
of medium length (ISO to 140 kv these three 

phed to joints, and (4) irradiabon of lumbar and cer\ 
ganglia 


types being 
ical symp^**-^" 
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“Deep (short wave or very penetratog) roentgen Aerapy^h^^ 
recently been preferred by some 3®* Others, notably Scott, 

considered deep or short wave-length roentgen rays absolutely com 
traindicated” but regarded wide field radiation with rays of 
length (130 to 140 kv ) as highly beneficial in rheumatoid spondylito 
Currently the techmc of Fieyberg and his colleagues is m favor ^ 
1941 Smyth, Freyberg and Lampe reported excellent results ^ the 
treatment of fifty-two patients who had rheumatoid spondyhto; 
notable subjective improvement was obtamed m 72 per cent, notable 
objecbve improvement in 50 per cent To rule out a psychic effect 
control patents were placed on the treatment table as for roentgen 
therapy but, without their knowledge, the rays were blocked by lead 
screens From such “placebo therapy” no significant results were 
obtamed 

This work was recently confirmed and extended by Smith, Boland, 
Shebesta and Hench, who treated seventy-five spondyhhc patents 
Roentgen therapy was given to twenty-five patents xvith notable ob- 
jectve improvement m 68 per cent “Placebo therapy” similar to that 
used by Smyth, Freyberg and Lampe was given to twenty-five patents 
with notable objectve improvement m only 8 per cent Deep breath- 
ing and postural exercises were given to tventy-five patents with 
notable objectve improvement m 40 per cent Best results were ob- 
tamed when roentgen therapy was combmed xvith deep breathmg and 
postural exercises 

For the details of these teatments the original references should 
be consulted In general the spmal column was divided mto four or 
five areas or "portals,” each portal receivmg a total of 600 r (200 r on 
three separated days of teatment) A second and possibly a third 
senes of teatments were given four to six weeks apart Rehef was 
often noted within a week or so after the first teatments and resulted 
apparently from lessemng of muscle spasm and pam Recently Frey- 
berg, to reduce the incidence of “roentgen sickness,” recommended 
an alternate scheme usmg lower voltages (about 140 kv ) wider and 
fewer portals and smaller doses of the rays (100 to 150 r X 3) 

(b) Postural and Deep-Breaihing Exercises -These should be 
done two or three bmes daily for periods of five to ten mmutes each. 

(c) Night Posture —A piece of board under the entire mattess tends 

to prevent sagging of the bed and curv-ature of the upper part of the 
spincil column V small soft pillow under the lumbar region will help 
to maintain the normal lumbar curve Patients should he m bed on 
then backs using preferably no pillow or, if a pillow is necessary, only 
one small pillow under the head. ^ ^ 

I ^ Activity anil Exercise Should the Soon- 

dvlitic Paiicnt Be Allowed ?-Spondyhtic patients should follovv the 
same rules of exercise” winch apply to pabents who have penph^ 
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rheumatoid arthritis They must avoid whatever type or amount ol 
exercise is followed later m the day or the next day by an increase of 
symptoms or disabihty. In particular they should avoid acbvihes 
which produce sudden jars or torsion, for example, golf, horseback 
ndmg or tennis Swimmmg m relatively warm water is usually an 
acceptable recreation A generous amount of rest is desirable but 
excesses of rest should be avoided as they predispose to unnecessary 
degrees of spmal and thoracic rigidity 

23 How Can Spinal Deformity Be Prevented?— Mmimal de- 
formities and certam limitations of spmal mobon are unavoidable but 
significant spmal curvatures are preventable. Notable spmal deformi- 
ties generally represent madequate or improper treatment The pa- 
tient should measure his height at least once monthly (for example, 
on the first day of each month) and record it If he is carrying out his 
treatment half-heartedly and is losmg height significantly io ’/* 
mch [0 64 to 13 cm ] or more) he should vigorously apply the meas- 
ures outlmed m the answer to question 21. If dequte this, the spinal 
curvature persists, other measures are m order more mtensive physi- 
cal therapy (beat and massage) and perhaps a course of mild fever 
therapy usmg hot baths, or typhoid vaccine reachons^® to relieve 
muscle spasm, generally also the use of a Taylor brace In severe cases 
a plaster jacket or a plaster half-shell or hyperextension frame by 
m^t may be required 

24 la the Uae of Gold Sails of Value?— Although cluysotherapy 
m rheumatoid spondyhbs has been considered of value by some pb)y- 
laans, others have labeled their results ‘'disappomtmg,"^* 

less,”^ “rarely good"’^* or “poor ’ 

25 Will Removal of Infected Foci or the Uae of Streptococcal 
Vaccinea Alter the Course of the Disease?— We have no definite 
knowledge that such measures alter the course of the disease appre 
ciably Obviously infected foci should be removed for purposes o 
improvmg general health but not as a cure of the spondylitis o 
use of streptococcal vaccmes is diminishmg notably Physiaans some 
times publish their recommendabons of these measures but getier ) 
fail to give stabsbcal results for treated pabents or for conbo o 

so treated. „ 

26 “Doctor, Is There Any Mcdiciue That WiU Remote 

Lime Deposits from My Spine?”— Answer No ^e t cjy 

nostrums are advertised for this purpose Most of them are p 
ha^ess but they are useless and meffeebve Those few 
capable of mobihmng calcium deposits probably contain 

vitamm D or parathormone, in which case they are P° 
gerous, as such preparabons make no disbncbon e ue 
ectopic calcium deposits m ligaments and the normal 
Since they act alike “on the just and on the unjust caiuun , 



Persisf, 
cysts 


ent 


P^^bans oT. ecfon.-„ ° 




toid 


s7"l;"».Po„»«„a;^w. «„<4“ 


^iopic 

ye or 


severe 


SPojyo 








ia 


o!j^®^on f4^®^’'een thl^®**co cSf P^fienfe vvi,o Js 

'elf £!?/» l?!"e^ SL°‘^r jy 4S''?!' dLV'e^.- 


■ra5lSSlS.?SX-455 


for 


sfiort 


Actors 


S'^f “ °' 

^cessity P3(li»— 


A -'^itv oft ®''e« d,r of , 


T& 




Pabi 


eafs 


al/ 




»«.(o,?^H.^tii'‘^ee^af?’Pi^f^^°'' '^”otow“e’ 

6 J?“ “”» CiS' "■-• =0>'S<& -» Xf' - 


or ^ 
E«re tie 


oivn 


or 
aZ- 

oaiiQ 


eafc 








flot 


®ctfve :r" J'et 


«-e-<X'5 



902 


P S HENCH, C H SLOCUMS, H. F POLLEY 


luninary resiilts of Freyberg,®^ who administered the serum to about 
thirty patients who had peripheral or spmal rheumatoid arthntis, 
were disappomtmg 

The use of neostigmine bronude or of physosbgmme sa!ic}'late was 
recently recommended to relieve muscle spasms m cases of rheumatoid 
arthritis and spondyhtis However, several experienced rheu- 

matologists have recently been disappointed with this remedy^- and 
Balbom, HoDander and Kydd, who used neostignune m twentv-three 
cases of rheumatoid arthntis mcludmg ten with spondyhtis, noted no 
significant relaxation of muscular spasms and concluded that its use m 
such cases is unjustified 

29 Do Patients Who Have Rheumatoid Spondylitis Reqmrc 
Narcotics?— In general, no Dunng acute exacerbations of rheumatoid 
spondyhtis when muscular spasms are produemg rather severe pains, 
the temporary supplemental use of codeme for a few days may be justi- 
fied. 

When a patient supposed to have spondyhtis develops chronic distress 
sufEcient to require narcotics a review of the case is m order. A useful 
maxim to remember is that “rheumatism reqiurmg narcotics is not rheu- 
matism " Patients who have chrome spmal symptoms actually painful 
enough to warrant the use of narcofacs are generally suffering from 
metastatic mahgnant lesions of the spmal column ** They may also, 
mcidentally, have spinal osteo-arthntis 

30 What Are the Results of Treatment?— Most physicians who 
have studied and treated large numbers of pahents who had rheumatoid 
spondyhtis have faded to report statistically the results of treatment The 
widely diffenng natural course of the disease in mdividuil cases and the 
varymg responses of patients to the remedies used make such an assess- 
ment most difficult It is not easy to determine how elTcctuc an> one 
measure is or to decide whether a remission resulted from, or merciv 


foUowecf, a given remedy . 

Without attempting to evaluate treatments per se. Policy®* i 
reported the state of affairs uncovered by a follow-up study. Of ou 
quesbonnaures returned the results were reported as follows m per 
cent of these 617 pafaents were “unproved" and of tins group m per 
cent were “worlang fid! bme," generally and wisely at jionbaumafiziDo 
occupabons, 21 per cent considered their condibon unchanged 
better but at least no worse, in 19 per cent the condibon was 
Death had occurred in 2 per cent of tlio cases, causes of deal ’ a 
miscellaneous and not obviously related to the spondyhtis 

These figures have a familiar nng, reminding us of ^ *" **’*^'* 

65 per cent” of rheumatoid pabents who “improve under us 
remedy But one must not behtUe the importance of u- ' 
rather one should take heart from the repeated demons a 
regardless of the reasons therefore, about two thirds of pa *■ 
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iheumatoid spondybto or arthritis get better, sometoies slowly, some- 

therapy F.eyberg aad >- 

Heroaman-Tohnson and others have reported frequent prolonged and 
^mpll renussions (a better term than W) lesidting promptly 
therefrom We certainly do need remedies superior to those now avail 
able But until they are developed, the use of the measures diseased 
herem may provide much comfort to the numerous victims ot this 

strange disease 
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Management of Intracranial Tumors —It is important to invesU 
gate all cases of intracranial tumors surgically Small hemangionias, 
menmgiomas, colloid cysts and other benign or completely remoi'able 
neoplasms have been encountered unexpectedly and treated success- 
fully Irradiation is reserved for the mahgnant vanebes and certain 
nonmahgnant types 

SPINAL cord tumors 

These are very rare m children Common symptoms presented by 
some of them are weakness, spasbcity and sensor)' changes, usually 
below the segment of the tumor 

The neoplasm must be differenfaated from other spinal cord dis- 
eases Roentgenography is of considerable diagnosbc value in many 
cases 

TUMORS OF PERIPHEIUL NERVES 

These tumors are discussed imder the general heading of turnon 
of the soft somafac tissues 

TUMORS OP THE SYMPATHETIC NERVOUS SYSTEM 

The sympathebc neuroblast produces neuroblastoma and its more 
mature counterpart chromoflSnoma (pheochromocytoma), botli of 
which are mahgnant neoplasms— and ganglioneuroma, which is es- 
sentially a bemgn neoplasm 

Neuroblastoma (Fig 60) —This is one of the more common malig- 
nant tumors observed in childhood, occumng in our expenence from 
the first to the sixth year It mav anse from any part of the s>Tnpa- 
thetic nervous system Some neuroblastomas anse in peripheral nerxt 
areas as well as intracranially, but it is questionable whether these 
are related to the usual ty'pe of neuroblastoma 

The commonest pnmary site for this tumor is the adrenal medulla 
The celiac plexus and thoracic sympathetics are also relatively he 
quent pnmary’ sites 

The pnmary tumor may be small, especially when it occurs in the 
adrenal medulla, altliough metastasis in the lymph nodes or skull may 
be the first evidence of disease 

It IS to be differentiated from intra-abdominal and mtratlioracit 
m.isses as xx’eU as lyonph node enlargements from vanous causes Many 
of these tumors bleed easily Hemorrhage is particularly prone to 
occur about the orbit, in the middle ear, and in the pentoneal ca'ih > 
from tumor adjacent to tliese structures The diagnosis is definitely 
cstabhshed by biopsy 

Management— Surgical exasion is indicated if tlie case is operable 
Some xanebes will respond to irradiation 

Ganplioncnromn.— This is a tumor which may occur in the run- 
about child and is diagnosed by the presence of a mass, somehmes o 
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of myasthenia is a valuable prologue to the presentation of the more 
specific details of treatment 


In our first mterview with the patient after the diagnosis of myas- 
thema gravis has been established, we attempt to answer the questions 
which we have found by e.\-penence he is most hhely to ask. They in- 
clude ‘mat IS It?”, “What causes itr, “Can it be cured?”, "What shall 
I do about it?”, and “Shall I get worse?” 

We have found that such a discussion is frequendy reassuring In 
spite of the fact that we cannot tell the patient the ulbmate cause of 
the disease nor promise a cure, he is often pleased to learn that he has 
better than a fi^tmg chance Occasionally, the patient has been nus- 
informed about his disease and is pleased to learn that m all prob- 
abihty he will not “die withm two years" and possibly may not “ha\e 
to take neosbgnune as long as he hves," He is pleased to learn tLit 
more than half the pafaents who have myasthenia gravis can lead 
relatively normal hves with modem treatment and that approximately 
10 per cent have the disease m such mild form that although they are 
annoyed by it their usual achvities— often for many years-neecl not 
be restncted He is told that satisfactory remissions occur frequently 
and at fames persist for many years He leams that one patient after 
havmg symptoms for three years expenenced a complete remission 
lasfang twenty-rune years, that another has had a complete remission 
of symptoms for twenty-five years and that this may possibly represent 
a spontaneous cure of the disease He leams that the disease need not 
always be senous, smce two pafaents m our group had had the disease 
for more than twenty years before the diagnosis was made and con- 


sequently got along fairly well xvithout any treatment 
There are other facts about myasthenia gravis that tend to allay the 
pessimism of the patient Myasthenia gravis is not contagious an 
probably not hereditary At least, famihal occurrence of the discas^e is 
extremely rare My colleagues and I know of only one case m w 
the child of a myasthenic mother had the disease We have observe 
it only once m twms Only one of our pafaents has reason to suspec 
that a parent, her mother, had myasthema gravis , 

Although disappomted to leam that neostigmine and j 

not cure the disease, the patient is pleased to leam that the ^ 
profession considers it a disease which may some day, perhaps • 
be curable Particularly, if he himself has associated 
he is made hopeful by knowledge that treatment of the 
ism may result m a remission, perhaps cure, of the associate 
thema gravis (At the fame when tins paper was 
after the pabent reported by Kowalhs, Haines and 
undergone subtotal thyroidectomy, she was in good hcnltn ) ■ 
the expermiental nature of thymectomy in the treatinen o ^ 

gravis IS explained carefully, knowledge that it may even i 
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to be helpful m infiueucmg beneficiaUy the fundamental course of the 

patientfs disease is gratifying to bun, ^ i 

If necessary, imdue optumsm on the part of the patient can be 
tempered by knowledge that almost half of the patients must restnct 
their recreational or occupational activities or both to varymg degrees 
Furthermore, m any given case the physician cannot predict with cer- 
tamty what the course may be. 

After dus mtroductory discussion has taken place, my colleagues 
and I inform the patient that no matter what attempts are to be made 
to cure or at least alleviate his disease it will be necessary for him to 
have symptomatic treatment m order to feel better and get along bet- 
ter while he has the disease. This can best be done by his leammg the 
nirng of treatment so that he can vary it to meet his varymg needs It 
IS eicplamed that no two patients are exactly alike m their response to 
treatment and that the same patient must vary his treatment from 
time to tune to meet the usual waxmg and wamng in intensity of 
symptoms or the frank remissions and exacerbations which may occur. 
He cannot expect good results from a prescnpbon for neosbgmme 
bromide tablets labeled “one every three hours" or “one three times 
daily after meals.” 

The aim of treatment is to make the patient strongest at the time 
when he most needs his strength, to sustam it as evenly as possible 
throughout the day and to avoid as far as possible the unpleasant side 
elfects occasioned by too much medicme In other words, he must 
learn from expenence, by trial and error, to steer that happy course 
between insuIBcient medicme with insufiBaent muscle stren^ on one 
hand and too much medicme with distressmg symptoms on the other 
His physician, by knowledge learned from expenence with other 
patients, can chart the course roughly but the patient must master the 
intricaaes of his particular problem The time required for acquinng 
this understanding vanes. Most patients need daily guidance for 
approximately one week. Others, unfortunately, never become mde- 
pendent of precise regulation of dosage by the physiaan 

THE CASE OF AVEBACE SEVEBITY 
For the sake of clarity, let us first take up the problem of treatment 
in the average <^e. Later, we can discuss methods of manatdne the 

and the specific symptoms req^ing 

specific measures of treatment 

AdmlnbtraUon of Nco8Ugmine.~First of all, my colleagues and I 
prdcr to examine the paUent at a time when he is weaSst 

strength- Then wo usn^Uy odiniiiister 2 c.c. of l 9 nno c 

..co.,jEm.uo ^ 
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at which the effect of the neosbgrmne 15 maximaL This gives us aud 
the patient a rough idea of the amount of improvement that can be 
expected from treatmeiit ivith ueostignuBe, Iq the average case the 
response is considerable and the patient is much pleased wth the im- 
provement. It IS explamed to him that approximately the same degree 
of strengthening can be obtamed by tai^g orally the tablets of neo- 
sbgmme bromide and that the improvement can be mamtained by re- 
peatmg them as often as is found to be necessary. 

The patient is given a prescription for tablets of neostigmine 
bromide each containing 15 mg The contamer for the tablets is 
labeled, “Neostigmme bromide tablets, 15 mg ” so that the patient be- 
comes acquamted with the medicme used. He is instructed in the use 


TABLE 1 

Tentative PaocuAit op TnEATMENT op Myastiienia Gravis 


Date 

Tune 

Meals 

Neostigmme Bromide 
Tablets (15 mg ) 

Reactions 

1-12-47 

7 a.m. 


1 



7 30 

Breakfast 




9.30 


1 


i 

1130 

1 

i 

1 


1 

12 m. 1 

Lunch 


1 


3pm 

I 

1 



5.30 


1 



6 

Supper 


. 


7.30 


1 



of a mimeographed sheet provided for convenience m recot<hng ® 
data important m detenmmng his basic requirements of neostigmi^ 
A tentative program is outlined and thereafter the patient rccor ^ 
the tune the medicmes are taken, the tune his meals 
any reacbons that occur A sample of a tentabve program of trca 

is shown m table 1 , , r nnie cl 

Importance of Time Relationship between Heals am 
Neostigmine Taken Oraffy —Perhaps a word of exp^abon is 
regardmg the importance of the tune relabonships bebveca ro 
medicabon My colleagues and I have found that difficu y . 
ing and swallowing is a chief symptom of 44 per cent 0 ® ^ 

and IS present to a lesser degree in an addibonol por 
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minimal at the Ume the patients eat They should eat when they are 
at their best The average patient finds that neosbgmme taken on an 
empty stomach begins ‘'to take hold” in about tiventy to n^utes 
One more severely affected may not notice the full benefiaal^ect ot 
neosbgmme until forty-five to sucty nunutes after the medicme is 
taken. In any event we have found that it is well to start with the 
neosbgmme tablets about thirty mmutes before meals If experience 
shows that more tune is required for maximal benefit to occur, the 
bme of admmisbaboD can be changed to forty-five or sixty mmutes 
before meals 

It may be surpnsmg to learn that even m the group of pabents who 
have no difficulty m eatmg (29 per cent) approximately the same 
program is followed. Many pabents expenenced lii the treatment of 
myasthenia gravis have observed that neosbgmme bromide taken im- 
mediately precedmg, durmg or soon after a heavy meal is relabvely 
ineffecbve Some pabents have expressed it m this way “To take pro- 
sbgrame on a full stomach is like throwmg it away ” If this observa- 
tion is correct, and I am convmced that it is, the neosbgmme taken 
thirty to sixty mmutes before meals is of advantage m that it is more 
effecbve at that bme than nearer mealtimes Furthermore, except m 
the most seriously afflicted, the next succeedmg dose will be taken an 
hour or bvo after meals when it is more effecbve than if taken sooner 
after the meal 

Determining tlie Bosic Requirement of Neostigmine —Let us re- 
turn to the problem of the average case of myasthema gravis The 
pabent has been given a tentabve program of beatment with one 
tablet of neosbgmme bromide (15 mg) thirty mmutes before meals, 
midway bebveen meals and m the early part of 4e evemng The 
physician may End at the next visit that the pabent did well durmg 
the morning hours but durmg the late afternoon he was less sbong 
and had difficulty m eatmg his evenmg meal The pabent next tries 
taking two tablets of neosbgmme bromide at 3 and 5 30 p m instead 
of one tablet and finds that hts condibon is much better when he takes 
the larger doses iknother pabent may find that he does not need any 
mcdicabon durmg the mommg and can get along well on four tabled 
daily starting at 11 30 a.m My colleagues and I have found that 64 
per cent of our pabents. the group considered to have the disease m 

brSelSr neosbgmme 

Adjuncts to Treatment with NeosUgmine: Ephedrme. Gnanldm^ 
and I ota9sium.-When the average pabent has acquired an under 
standing of the aim of beatment with neosbgmme we allow him to 


re- 
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the course of treatment, is the chief deterrent to the takmg of an 
amount of neostigmine sufficient to bring about b^ ^ 

far as the weakened muscles are concerned. Although atropme ^d 
other antispasmodics are helpful m preventmg distress they too often 
fail to control the symptoms entirely The administration of %50 to 
y,nn gram (043 to 0.65 mg ) is often used but my colleagues and 1 
mefer tmcture of belladonna since by virtue of its bmg m hquid 
form the optimal dose is more easily detennmed We have found 10 
to 20 drops (0 6 to 1.2 cc ) of tmcture of belladonna taken fifteen 
mmutes before each pre-meal dose of neosfagmme to be fairly effec- 
fave If its administration fails to achieve the desired result other 
measures are sometimes effective, Smce the patient is most likely to 
suffer distress when the neosfagmme is taken on an empty stomach, 
parfacularly from the first dose m the mommg, we have found that 
takmg a httle food, such as a cracker or two or a small glass of milk, 
at these fames may be helpful One patient earned a thermos bottle 
of milk and drank about 4 fluid ounces (118 c.c ) each fame she took 
neoshgnime Others have found rehef by beginning the meal sooner, 
withm fifteen to twenty mmutes, mstead of thirty to forty-five minutes, 
after the pre-meal dose Unfortunately, too often all of diese measures 
fail to elmunate the gastro-intestinal effects and the patient chooses 
to take substantially less neosfagmme than that producing the ma-nmal 
strengthening effect on the muscles 


THE EXCEPTIONAL CASE 


Cases of myasthenia gravis may be exceptional m many ways but at 
this pomt in tlie discussion I refer to those that from the standpomt of 
breabnent are exceptionally mild or severe or in which there are 
specific disabihties demanclmg specific treatment 
The Exceplionally Mild Case.— Patients who experience exception- 
ally mild symptoms of myasthenia gravis are easily cared for They 
may need no treatment other than the advice to avoid excepfa'cmaSy 
strenuous activities Table 2 shows the medicmes required m 100 con- 
secutive cases Four patients needed no medication and one lefjinre^ 
only cpliednne ^ 


The Exceptionally Scserc Ciwe.-Our greatest interest must b- ic 
lliose cas^ which arc exceptional because of the sextiitv of 
thciiia The sexcnly of the muscle weakness Ire Tl 
most important prognostic mdex The distribution of 

often more important For instance, a patient rra L, 

ness of the muscles supplied by Uie oc-uloir.otor W/tl ffia^h^ 

moxe lus c>es m any direction As Ion'' .j 

mams limited largely to these muscles 

ixcr. mother patient xxiih less sewre ^reat How 

plied In the other cranial nerxf- ^^u^cles sup 

•* ?reat difficulty in catm 
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TABLE 2 


ItlEDICINE ItEQUinED DaILY BY 100 CONSECUTIVE PaTIENTS 

Who ELid Myasthenia Gbavis 

Dosage 

Patients 

> Neoatigmino Bronudo 

None 

5 

1 or 2 tablets (15 or 30 mg ) 

4 

3 or 4 tablets (45 or 60 mg ) 

20 

5 or 6 tablets (75 or 90 mg ) 

23 

7- 9 tablets (105-135 mg ) 

21 

10-19 tablets (150-285 mg ) 

20 

20-30 tablets (300-450 mg ) 

4 

More than 30* tablets (more than 450 mg ) 

3 

Total 

100 


Ephcdtme Sulfate 


None 

61 

1- 3 doses (1 gram [24 mg j each) 

38 

7 doses (1 gram [48 mg ) each) 

1 

Total 

100 

Guanidmc Hydrochloride _ 

None 

90 

8-10 tablets (125 mg each) 

9 _ 

19 tablets 

1 

" 

Total 

100 

Potassium Cldoride 

■ I ■ ■ - ■ - - .1,1.,- ^ 

Nona i 

93 

20-35 gm. 1 

•»* 

Total 

100 

• Uighest requircmeuta 70 tablets (1,050 mg ) of ncoabginjne bfomi e \ 
of ncosUgmino mcth^lsulfato parenteraliy 
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bulky proportions, whicli has run a benign course (many months or 
years) The location is usually mtrathoracic or retropentoneal 
Tbeatment is by surgical removal 

ChromaflSnoma.— This is a umque tumor of sympathetic nerve 
ongm and is recognized by the presence of a mass of moderate size 
m the flank or abdomen It may produce hypertension, frequently 
paroxysmal m type 



A g 

FoUowlng „dl™ 
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was reported ^ An aspiration biopsy at Memonal Hospital 

thorax metastatic m this positron X-ray ^ 
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stances that Uus neonW vascular supportive sub- 

eoplasm produces, resultmg m irreversible shock 

tumors of the eye and orbit 
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neostigmiiie during the night those who are more ill often do. It 
i^y be necessary for tlie patient to be awakened one or more tiraoi 
durmg the night m order to prevent crises occasioned by se\ ere reipi 
ratory embarrassment, mability to swallow or talk or reach his medi 
ernes on a table at the bedside 

Maximal Dose of Neostignune.— The quesbou is frequently asked 
by patients and physicians, “How much neostignune can bo taken 
safely?” Usually it is sufficient to reply tliat, m order to be able to re- 
mam at his office, one of our pafaents took, over a period of several 
weeks, seventy tablets of neostignune bromide (1,050 mg ) plus live 
mjecfaons of the diagnostic ampule of neosfagmine (each containing 
15 mg of neostignune methylsulfate and %oo gram [063 mg] of 
atropme sulfate) every twenty-four hours Naturally, I do not look 
with favor on such a program Anyone who is seriously weakened 
should remam m bed and thereby be able to get along with less 
neostigmme 

The amount of neostignune that can be taken safely is variable It 
has been reported^® that one normal subject was considered senously 
ill after takmg three tablets (45 mg ) of neoshgiune bromide Furtlier- 
more, the takmg of excessive amounts of neostigmme can in itself lead 
to paralysis, at least among persons witliout myasthenia 
In fact, Harvey, Lihenthal and Talbot have utihzed tlie p.iralyzanl 
effect on patients of 0 5 to 0 1 mg of neosfagmine metliylsulfalc m- 
jected mto the brachial artery and confined to the forearm and hand 
by an inflated cuff around the arm as a test to exclude inj asthenia 
gravis The muscles of the forearm of the patient who has myastliciua 
gravis are strengthened by performance of the same test, tlius demon 
stratmg that Uie myasthenic patient can tolerate, or actually beneiit 
from, concentrations of neostigmme which weaken the muscles of the 
subject who does not have myasthenia gravis 
Thus, theoretically at least, it may be possible to give the patient 
with myasthenia gravis too much neostignune I would agree vvitJi 
Viets, however, that m crises tins is an error which is less like!) to 
made than the error of not giving enough neosfagmine Viets has gvtii 
neostignune metliylsulfate intravenously to the advantage of 
m crises He has recommended up to 3 0 mg per hour Dr C F 
and I have studied the effects of neosfagmine metli)'lsulf3te in a mw 
hire of beeswax and peanut oil We have found that 10 mg or nioa- 
may be placed subcutaneously and the desired effect from tlie 
mine may be prolonged to from ten to approximately sevui > 
hours The problem of maximal dosage of neostigmme vvaU 
cussed further under subsequent topics i j 

Specifle DUahililies.— Di/;fo;jta and P/osis— My colleiguci 
have found that the earliest symptom of 56 per cent of our P-| | 

has been ptosis, diplopia or both and lliat 9-1 per cent of our p | 
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had had these symptoms by the time of then first exammafaon at the 
Clmic In 10 per cent of the patients diplopia or ptosis or bom were 
the only symptoms and m 55 per cent they were important symptoms 
Ptosis is less frequently troublesome to the patient than diplopia 
and IS usually controUed satisfactorily by neoshgmme We have never 
found it necessary to advise one of the vanous operations for the cor- 
recbon of ptosis m myasthenia gravis but three of our patients m a 
group of 230 cases gave the history that this operation had been per- 
formed before the diagnosis of myasthema gravis had been estab- 
lished. 

Diplopia IS frequently transient and shght and responds well to 
small doses of neoshgmme Occasionally the paralysis of the oculo- 
motor mjisdes is so complete that the eyeballs are fixed m normal 
position and diplopia is not complamed of In such cases the adminis- 
tration of neosbgmme may actually produce diplopia by its imequal 
strengthemng effect on the extra-ocular muscles 
Frequently it is found that average doses of neoshgmme improve 
the strength of the extra-ocular muscles, yet do not do so perfectly 
and diplopia is unreheved In such cases it is our pohcy to prescnbe 
a relahvely small amount of neoshgmme, ]ust enough to control ptosis 
and other symptoms, and advise that the vision of the poorer eye be 
blurred by an appropnate device Some prefer a frosted lens or one 
of crackled glass My colleagues and I have found that the apphcahon 
of clear fingernail pohsh, which is shppled xvith a brush as it dnes, 

1 the mner surface of the lens as suggested by Maths is highly sahs- 
ctory The polish can be removed easily with commercial pohsh re- 
lover and the other lens treated m the same way if it is beheved that 
oth eyes should be used alternately In other words, m cases m 
r-hich diplopia is not readily controlled with neoshgmme no effort is 
made to ehmmate tlus condihon with large doses of neoshgmme 
which are not needed for strengthemng muscles more vital to the 
patient’s general welfare 

Dysphagia —Dysphagia is an important symptom m approximatelv 
10 per cent of our cases As far as possible this symptom is combated 
by admmistermg the proper amount of neoshgmme bromide at the 
opUmal hme before meals Often one or two tablets of the bromide 
(lo to 30 mg ) thuty mmutes before meals is effechve SomphmDc 
Ite 0, lour tabte (45 to 60 mg ) murt bo ^000^0^0^ 
mmutes before meals In many cases, however, the unwanted 
intestinal sjanploms present the takinrr nf ^ , 

neosugmine bromide Then wo may Snd^Uiat the 
on four .0 sn smaller meaU dady^feasmua^y to Ss m 

. mg nlciuate nutnuon The mjasthenle pabent sE»M “otto^aTrS 
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to become debibtated through lack of adequate nutnbon. If simpler 
measures, such as the adjustment of the dosage of neosbgmme, de- 
scribed earher m this paragraph, and the feeding of soft and ground 
foods, do not suffice, feedmgs by stomach tube should be imbated. In 
serious cases we find it advisable to teach the pabent or some mem- 
ber of the family to msert the stomach tube and prepare a suitable 
formula for administration by tube 
The formula shown m table 3 has been found satisfactory for feed- 
ing by tube m myasthema gravis This formula makes approximately 
1,500 cc and contains 2,550 calories, 212 gm of carbohydrate, lOS 
gm of protem and 143 gm of fat It is adequate in minerals and 
vitamms except for niacm (9 mg ) The ingredients are mixed with a 
Dover egg beater or an electnc mixer The formula is kept m a re- 


TABLE 3 

Fonsiunv for FEEDixa, by Stom.a.cu Tube, Patients 
Who Have Myasthenia Gravis 


IngiedtenU 

Weight, gm 

Approxuuste 

Measure 

Evaporated milk 

1,000 

1 quart 

Cream (20 per cent) 

200 

1 glass 

Orange juice 

200 

1 glass 

Com syrup 

100 

}cup 

Egga 


4 

Yeast powder 

20 

2 tahlcapooofull 


frigerator After stirrmg, the amount required for each feeding n- 
moved and warmed to body temperature over hot water 
In certam cases of crisis a nasal tube has been left m place o 
several weeks, through which food, water and medicmcs were a 

ministered t . of a 

In general my colleagues and I urge our pabents to 
well-balanced diet contaming adequate calories and vitamms ^ 
supplements are not presenbed unless there is reason to 
the diet has been madequate Dr Harriet Edgeworth, hcrselt a 
theme pabent, believes that excessive carbohydrates liaxe a 
mg effect and consequently her advice regarding 
excessive carbohydrate mtake is passed along to me 
statements regardmg the effect of alcohol on their 
been conflictmg and we have not attempted any o j 
of its influence 
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Respiratory Failure -Respiratory failure is the actual cause of death 
m most cases of myasthenia gravis Usually there is adequate wammg 
that respiration is faihng but too often the wammg is mismterpreted 
as a manifestation of anxiety The patient becomes restless comply 
of difEculty m breathmg and may state that he fears he is about to die 
Casual exammation may not show any significant change m the 
patient's condition Usually he is not cyanotic and thoracic excursion 
may appear to be as adequate as when he is not concerned. Baker and 
Brown observed these same manifestations among certam patients 
who had bulbar pohomyehtis and were able to correlate the symptoms 
wth a deaded fall m the degree of oxygen saturation of the blood. 
If the patient who has these symptoms is not treated appropriately 
he may suddenly stop breathmg, lose consciousness and soon die Of 
course, patients senously ill Nvith myasthema gravis tend to be appre- 
hensive and it is not always easy to determme the mohvatmg factors 
However, expenence has shown that such symptoms cannot be dis- 
missed hghtly. It IS ivise to make certam that actual respiratory fail- 
ure IS not producmg them 

In such cases it is well to study the time relationships between the 
onset of the apprehension and the administration of neostigmme If 
the apprehension appears forty-five mmutes or more after a sub- 
stantial dose of neostigmme has been given and disappears withm 
five to twenty mmutes after administration of another adequate dose 
one can be relatively certam that the apprehension is a direct result of 
respiratory msuffiaency 


Penodic attacks of dyspnea are another ommous sign m myasthema 
gravis Rarely, crowmg respirations occur and m one of our cases 
paresis of the abductors of the vocal cords was observed to account 
for it It is possible that tracheotomy may be necessary at tunes as a 
lifesavmg procedure In the case referred to, the symptom was allevi- 
ated by more rest and more frequent administration of neoshgmme 
I cannot overemphasize the value of artificial respuation (preferably 
m a Drinker type of respuator), mechamcal aspiration of secretions m 
the phar^ and bronchoscopic aspuation of tracheobronchial secre- 
tions m the management of respuatory crisis Clagett and P- « are con- 
vinced that several pahenb expenencmg such crises after thymectomy 
would not have sieved had these measures not been used Early m 
Unnker type of respirator after the crisis was 

Wc r a crisis IS impendmg 

Wo find that an apprehensive patient may be hterally weamc him- 
self out m his efforts to breathe and to nd himself of sSrSio^n 
^e respirator tract and through the purposeless movements s^^nn- 
tomatic of his discovert In such cases an mcrease of the d^of 
neostigramc may lead to an increased produebon of thick Shvn 
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after being placed m the respirator Ins condition may improve If not, 
it IS well to perform bronchoscopy and remove whatever obstructive 
secreUons are found m the trachea and bronchi Often inspissated 
mucus IS found. In such cases adequate humidification helps prevent 
the mspissahon of the mucus While the respirator is m use ox)geii 
can be admimstered if it gives additional relief Sedatives and mor- 
phme can be more safely admmistered to insure rest Of course, 
pemcilhn is given to prevent or combat pneumonia and the patient's 
position m the respirator is shifted periodically to overcome hypostasis. 

When a patient is subject to crises of chokmg, respiratory failure or 
mabihty to talk, he or some member of his family is instructed in the 
hypodermic a dminis tration of neosbgnune methylsulfate My col- 
leagues and I have some of our patients carry with them a stenle 
hypodermic synnge, ampules of neosbgmme methylsulfate and a card 
readmg, “I have myasthenia gravis In case of emergency inject t\\o 
ampules of proshgmme mto the muscles of my thigh Then call a 
doctor *’ 


HYPERTEntROIDISM ASSOCLVTED WITH JIYASTIIENU GItiViS 

In our e.\peneDce at the Clime approvimately 6 per cent of patients 
with myasthema gravis either have associated hypertliyroidmn or 
have had this disease before the onset of the myastlicnia gravis It 
seems to us that the frequency wth which the two diseases are assoa* 
ated IS too great to be disimssed as due to coincidence Furthermore, 
we have come to look on the combination, particularly if eitJier or 
both diseases are severe, as a particularly unhappy one At least, our 
results from subtotal thyroidectomy and treatment with tbiouracd 
have not on the whole been favorable And yet there are exceptions 
In the case reported by Kowalhs, Hames and Pemberton there has 
been a complete remission of both diseases for a period of more tiiaii 
five years after subtotal thyroidectomy In another most intcrcitiiib 
recent case it seems likely that the excessive administration of tfqroi^ 
resulted m true myasthema gravis, which responded to 
The symptoms of myasthema gravis subsided entirely on 
of thyroid These two cases leave us witli the impression Uiat 
hyperthyroidism may at times be primary For tliat reason, it ^ 
wise to treat the hyperthyroidism m anticipition of unproviiig ^ 
myasthenia gravis. The choice of treatment must necessari > 
tated by the condibon of the pabenL 
The basal metabohe rate of many myastliemc pabents 
for one pahent who had postoperative my xedema, my co ^ ^ 

I cannot remember any patient whose condibon was iciu i t- ^ 
admimstrabon of tliyioid Conversely, it seemed 5.^ 

babon of thyroid increased the weakness of some pa 
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cifically, m one of our cases the metabohc rate, which had been low, 
progressively approached normal when administration of thyroid was 
discontmued and treatment with neosbgmme was msbtuted 


THYMECTOMY 


Stimulated by the reports of Blalock, Mason, Morgan and Riven m 
1939 and of Campbell, Fradkm and lapetz m 1941, Clagett, Good, 
McDonald and I undertook an mtensive study of the value of thy- 
mectomy m myasthema gravis Good soon found that by use of roent- 
genoscopy and roentgenograms of the thorax made m lateral and 
sometimes obhque positions as well as m the ordmary postero-antenor 
position he could demonstrate thymic tumors m more than 15 per 
cent of our cases of myasthenia gravis 
Surgical exploration and necropsy have demonstrated that the roent- 
genologic technics developed by Good are surpnsmgly accurate and 
we beheve that this mcidence of 15 per cent approaches the actual 
mcidence of thymic tumor among patients who have myasthema 
gravis 


Although at the present tune fifty-six of our patients have undergone 
operation for removal of the thymus or thymic tumors, we have 
aniuyzed the results m only the first thirty-two cases®- ® From this 
s^dy we find that approximately 60 per cent of the patients have 
shoxvn uneqmvocal improvement varymg from moderate degree to 
complete remission At first glance this percentage of improvement 
would appear most encouragmg However, m view of the fact that 
remissions are prone to occur m myasthema gravis, that the course 
cannot be predicted wth sufficient certamty to say that remissions 
taken place spontaneously and that thirty-Uvo cases 
lire too few for reliable statistics, we bebpvp if ic Viopi- *■ tt-t. u 
final judgment It is probable that when 100 nabents xvhn 
gone thymectomy have been studied for Tip. ? ^ 

bon and the reidts comped Tith ZT. fo 
rcliable opinion will be obtamed. MeanwhUe ’'aftef r^a^ ^ntrols a 
of these facts with the pabent we offer i discussion 

means of n.a„c„on.g boneflcally tt.e tm.da„.o^SrS’“s’'e S liSf 


ROENTGEN IRRADUTION OF THE THYMUS 

spe* records of cas,» m o„r ^ “rt™ 

larly Mossed roentgen therapy males rt drfflculf^™ ’""'® 

.0 »per.ence a rennss.on 



922 


L M EATON 


ever, m retrospect we are almost certain that the amount of roentgen 
therapy admmistered was grossly msufiBcient Dr McDonald had the 
opportumty of studymg histologically thymuses and thymic tumoii 
removed at varymg mtervals after smular amounts of roentgen therapv 
had been given and has been unable to detect any changes whicli 
could be attributed to the irradiations 
For the time bemg we beheve it advisable to reserve final judgment 
as to the value of roentgen irradiation of the thymus. If m tune surgical 
e.\tirpation of the thymus is proved to be of undoubted value it ina) 
be possible to devise techmcs or roentgen therapy which are cquallj 
effective. At the present time, if we decide that the patient is too ill to 
withstand surgical treatment we often advise roentgen therapy. The 
techmc used at the present time by Dr Leddy, our colleague in the 
Section on Roentgen Therapy, is irradiation of the th>Tiuc area tluough 
two antenor and two posterior ^ fields cross-firing the antenor 
mediastmum from the level of the cncoid cartilage to the diaphragm 
The techmcal factors usually are m the neighborhood of 130 kv , 6 ma , 
5 mm alummum filter, distance 40 cm , time, eight to fifteen mmutci 
per field, a dose of 32 r per rmnute When a mediastmal tumor is pres- 
ent, the time averages sutteen mmutes per field The treatments are 
given on successive days and the senes is repeated m one to tiio 
months, 

DRUGS TO BE AVOIDED IN MY^lSTHENLi CIUVVIS 


I have already stated that there is chnical evidence that thjTOid, 
e\cept m myxedema, is not of value and may actually affect the 
myasthemc patient adversely There is no doubt that t«o drugs, 
quimne and curare,® greatly exaggerate the s>'mptoms of in>Jstlienei 
gravis Their effect is so great that they serve well as clinical tests for 
this disease Not only should tliey not be presenbed m 

thema gravis but it behooves the physiaan about to admuiisttr tht^‘ 
drugs to any pabent to consider whether or not the patient w 
possibly have myaslhema gravis Atabrme in tlierapeutic doseS shows 
no appreaable effect on the weakness of the myasthenic 
should be used instead of quinine in the treatment of maluru u 


patient is myasthemc ^ 

There may be other medicines w'bch affect myastheiua gr 
deletenously and consequently it is wise to use new .ind untricU na 


ernes cautiously 


COiNCLUSIO>S 

The thought cannot escape me. as I find that this discu^mn of 
ment of myasthenia gravis, limited as it is to the prac ^ ^ 

turns out to be rather lengthy, that the length m 
fact that the final answer to the treatment of rayasthenu gr ^ ^ j 
us still The space devoted to treatment m on article on P<- 
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anemia before the advent of hver extract was relatively large m com- 
panson to the space required now to deal with what is really eff^bve 
treatment I trust that the rapid advances bemg made m knowledge 
of the physiology of nerve and muscle may soon result m a sunple 
method of promptly curmg myasthenia gravis In the nmantoe, imy 
the suggestions m this paper contribute to makmg the lot ot me 
patient who has myasthema gravis easierl 
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SYMPTOMATIC TBEATMENT IN HYSTEBIA 

self of the lunitatioiis m the treatment of certam pabente Moreover, 

I am sure that the analyst himself would subscribe to the less mte^e 
treatment of the acute or subacute hysterical symptoms m view of the 
fact that there is a large group of patients whose age and mt^gence, 
as well as difficulties relating to time and distance, preclude the possi- 
bihty of mtensive therapy 

It has been pomted out repeatedly that the hysteric escapes mto 
illness as the solution of some personahty problem or some conflict m 
which the mstmctual drives come mto direct conflict with the rules 
and demands of his social self The “secondary gam” derived from this 
adjustment is frequently mentioned m connection with the hysteric, 
smce the hystencal patient best demonstrates the conversion of psy- 
chologic conflict mto physical symptoms with benefits to himself 
through acceptable avoidance of duty and yet sabsfymg the conscience 
at the same time As a matter of fact, many psychiatrists demand that 
some rather obvious secondary gam to the patient be present, before 
they are valhng to make a diagnosis of hysteria However, it is not 
necessary that this so-caUed gam be obvious, and mdeed often it is 
only on searchmg mvestigation that the physician is able to recognize 
the benefits which the hystencal reaction has afforded the patient It 
IS well to remember that all psychopathologic reactions are m the 
nature of an adjustment, ostensibly effected for the benefit of the 
individual concerned. 

It IS also important to remember that the behavior manifestations 
of psychoneuiotic and psychotic disturbances have meaning to the 
patient The psychoneuroses, with their dose contact wth reahty, 
should be considered disturbances of social behavior which act as the 
medium of reconcihation between the mner stnvmg or dnve of the 
individual and the demands of society Analysis of these problems is 
more clearly seen m hysteria, wth its dramatic and frequent symbohc 
manifestations, tlian m any of the other psychoneuroses The hystencal 
reaction frequently is called a pnimtive mode of expression” and a 
rdaUvely direct symbohc expression of the conflict Symbohc ex- 
pression of diese dnves may employ a certain member or organ which 
has been cnhcally mvolved m the external situation which reactivated 
the unconscious This may be evident m hystencal bhndness, when 
the individual has ivitnessed somethmg which reactivated a painful 
visual image m the unconscious and somethmg which he considers too 
painful to witaess agam We find this choice of symptom formation 
in the case of paralysis of those extremities which have been raised 
m anger against members of the family However T r 

svmptom, of hy,.c„a neod not al.vnys bo as acute or’asVS t 

In every case, nonetheless, we are forced to deol ^ 

^octs a.b,cb accompany tbe proposodtut^lto^SrbXrn 
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postenorly and produce s>Tnptoms of pressure on tlie globe (propto- 
sis) The grouiji may occur at any age and not infrequently affects 
infants 

Treatment is by surgical removal unth enucleation of the globe Ir- 
radiation may occasionally be employed postoperabi'ely, when indi- 
cated 

Kctxnoblastonia —This is one of the well kno%\m varieties of chil- 
dren’s cancer It is a tumor of very early life and is embrj'onal in 
nature Although present at birth, it may not become ewdent unbl 
weeks or months later Most of our forty-eight cases were noted before 
5^/4 years of age, the average being 14 months The neoplasm is 
bilateral m many mstances (more than 50 per cent m our senes) 

The disease may be suspected from the follomng sjTnptoms and 
physical findmgs orbital bulge, strabismus, and a pupil which has a 
gray, wlute, yellow, green or glass>' reflex Yer>' rarely tl\e reflex is 
red and the pupil may be dilated 

The symptoms referable to vision are frequent stumbling and tum- 
mg the head so that the imaffected (or less ^ected) eye may be used 
for vision One mother obsen'ed tliat when she coi'ered her baby’s 
good eye, the baby cned, apparently m fear This was obwously due 
to the complete darkness m which the child found himself when 
depnxEd of the use of lus only functioning eye 
Opthahnoscopic evammation will usually reveal a large pmhsh- 
white tumor, somebmes contaming calcareous deposits, and a few 
blood vessels xnsible on tlie surface of the tumor Detachment of tlic 
retma may also occur 

Refanoblastoma must be differentiated from (a) simple rebnal de- 
tachment, which usually vibrates more followng motion of the orbit 
than retmoblastoma, and (b) congemtal anomahes, such as persistent 
tunica X'^asculosa lenbs (retrolental fibroplasia) xvhich may be accom- 
panied by otlier congenital defects and inllammator)' processes in- 
cluding pseudoglioma A suggesbve history of infecbon is not usually 
found xxntli rebnoblastoma and tlie mflammatoiy' lesion, moreoxcr, is 
frequently yellow and presents a smooth appearance Confluent 
tubercle and histoplasmosis may be differenbated by the presence of 
an assoaated s}'stemic disorder Finallv, rebnoblastoma must be differ- 
enbated from rebnitis, a \ery uncommon disorder in voung children 
Treatment is by enucleabon of llie affected eye m unilateral cases 
and in bdatcral cases the more imolved ex'e should be enucleated 
The remaining eje may be treated by fracbonated irradiation, de- 
scribed by Marbn and Reese, ^ a method of treatment which has guen 
encouraging results in some instances 
The cxentuahU of loss of xision c\en followang irradiabon must 
be considered Tlie ad\ antage offered bj irradiabon is tlic possibilit) 
of saxang tlie \asion of the remaining eye, but it must be rccognirco 
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The instinctual dnves may frequently or even constantly rebel, but if 
man would contmue as a respectable member of society, it becomci 
necessary for him to put down these rebellions Consequently, methods 
such as energetic pursmt of hobbies, different types of work or aioca- 
tions— that is to say, substitubon or subhmatorv modification— line 
served to dissipate the pam of these frustrations or thwarted stmmgs 
of the mstmcts In the mdividual in whom the drive may be too 
intense, or m the mdividual who is less well organued (lessoned 
stabihty m his reactions and endowed with less abiht)' to exercise 
judgment), a psychoneurotic reaction may result 


PSYCHOPATHOLOGIC CONSIDERATIONS 
It IS important to pay attenbon to the Freudian concept of the “un- 
consaous” and m parbcular to the mechanism of repression Tlie “un- 
conscious” serves as a repository for the vast majority of our raemones 
or mental images which are not necessary to the conscious funcbomng 
of the soaal mdividual The vast majority of these mental images and 
memones are neubal, that is to say, they do not have any critical 
associated feelmg tone of either pleasure or pam There art, liow* 
ever, a number of past expenences m which, for some parbcular rea- 
son, the mental image remams m the imconscious and tJie painful 
affects— that is, the eraobonal tone or the feehng assoaaled witli that 
mental image— have been split off to float around in the individual's 
consaousness m terms of malaise, or mdescnbable sense of fll-bting, 
tension, nervousness and the like The mental image may be con 
sidered as repressed when it has been totally forgotten, whereas the 
attendant emobon is irrepressible 
The “unconscious" serves as a storehouse for one 
portant group of painful memones, namely, those ex,- - 
early explonng adjustment penod We must remember that the chuu 
IS not a socialized bemg at birth, but that he is an msbncbs c aealure 
endowed with certam abihbes, energies and dnves by which he is 
able to grabfy these insbncts. Grataficabon consequently is pleasurable, 
such as his early demands for food bemg satisfied by sucklmg -Vs -e 
child becomes more socially consaous, many of the forms of ^tifica- 
bon, with which pleasure was an assoaated aspect, gradually beconic 
impressed on the child as bemg unworthy or forbidden, yie resU' 

IS the repression of the mental images in one's childhood and the 
gabon to the unconsaous of the majonty of childhood 
occurring before this sociahzabon ago of four or five, when his 
adjustment is increasingly important Repression acts tu^c y 
our knowledge, but is. nevertlieless, a powerful 'orce- Done u 
repression "to the pressure of the atmosphere, which 
and unnobced directly, >et is responsible for many ct 
served in Nature. . Repression manifests its greatest actnity -s 


parbcularly un- 
aenences of die 
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the first five years of bis bfe when be bas to pe up so itRich 
bend bis mental apparatus to the pressure of bis cultural surround- 
ings” It IS probable that the unconsaous contains more than ^ply 
reoressed material, but we are not concerned witb this, for the re- 
nr^ed material is tbe cnbcal material, that is, the painful memory 
objectionable mental images whose recall and reactivation we are 
anxious to avoid. To extend this picture to mclude the hysterical re- 
action, and parhculaily the so-called acute hysterical symptoms, we 
can picture a qmescent unconscious just precedmg tbe bystencal re- 
action The mdividual then may be confronted with a constellation of 
external forces which serve to activate this “unconscious and to stir 
up sufficient urges which demand outlet Direct expression of these 
urges IS socially impossible Therefore, some vicanous method of ex- 
pression must follow 

In a situation mvolvmg an acute hysterical reachon, a prompt and 
oftentimes dramafac, dissipation of the affect, or emotional force 
motivating the symptoms, by means of active suggestive therapy may 
be sufficient to allow the repressed ideational content to slumber 
peacefully on in the unconscious for a number of months or yeajrs 
Obviously, when such a conflict situation mvolves mterpersonal re- 
lahonsbips of a repeated and painful nature, the conflict is represented 
by more than a passing bystencal symptom and may become sdmat- 
ized, that is, converted mto a constant physical symptom Thus, we 
often see vaginismus as a bystencal symptom acting as a defense 
measure against coitus, possibly a situation m which the idea of coitus 
represents relations with a father image lesidmg m the husband, which 
IS probably due to inadequate emotional emancipation from a natural 
childhood attachment 

In a situation of this latter type, simple direct suggestion, of course, 
probably will not be effective, and more profound therapy must be 
employed to conect the symptoms 

MiVNAGEMENT OF CONVERSION SYMPTOMS 

The bystencal reacUon represents the settlement of a conflict at a 
profit, that IS to say, a settlement in the patient’s favor. Thus, it is well 
to reragnuc that there me certam advantages to the hysteni^l reaction 
which i^ocd considerable resistance to change through treatment In 
short, the erne must offer more than the illness, m the com of the 
personal! y Let us remember, however, that m the bystencal patient 
\\ e are dealing wiffi a socially conscious mdividual, and that he is 
ffictcfoie s^cepbble to certain forces that may minimize the ad- 
vantages of the bystencal reacbon In addihon to this, the lapse of 
hme may change the situabon A certam amount of r^istoncffrom 
the pabents environment, a skephcism on the oart nf 4 c 
.hlnl. fte paUc« „„ bo Z;t C faS 
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the physician that the diiBculty is “all m your head." ma> denioail 
that the pabent repeat or Hv die hysterical symptom or symptoms 
more deeply tlian the, let us say, iransilory hysterical situation de* 
manded^ In other words, by the pabent s Iiavmg been coinmitted to 
a hysterical-symptom solubon of the problem, it may become neces- 
sary for him to defend tliat stand, smiply because lie “loses face” and 
his ego suffers if he does not defend it In die bealment of the h>S' 
tencal pabent, the physician’s abihty to leave an open door, or to open 
a door, whereby the pabent may make a graceful exit from Ins symp- 
toms, should be considered as one of die most important features of his 
therapy 

It is probable tliat much may be accomplished in dus superficial 
beatment by the search for conflict factors, followed by die use of 
desensibzabon and re-educabon approaches However, at die onset, 
desensitiEabon and re-educabon are not so effective willi tlie hysteric 
psychoneurosis as with some of the other psyclioneuroses, whicli wav 
be m part because die pabent who is subject to hysterical symptoms 


presents more hisbiomc elements in his make-up, and requues some 
thmg more dramabc than the logical analj'sis of the ctiologic factors 
to establisli rapport The mediod of duett, active suggesbou ui die 
symptomabc bcabneut of hysteria provides the opporlmuty for tins 
graceful exit from illness, for we must remember that die liysUrical 
pabent is very definitely in touch wiUi the real world about luiu Tlus 
IS a world of social demands and avaebng rule, and m these terms, H 
is not easy for die individual to admit either to lumseff, were he so 
consciously disposed, or to Ins cunous friends, that the symptoms ha'C 
disappeared simply througli discussion, or by “talking to the doctor 
To his layunan friends this brands him as a neurotic, whieli still is 
a term of opprobrium m society It allows a much more salis/actory 
solubon for the pabent to state diat he Iiad received some tiRthcinc, 
he'at, electricity or other physicochemical agents in beabneiit, whicl' 
agents have at least a modicum of reason as a basis for the trtain.ui 
of symptoms The physician should make it a rule to ictjmuiit tla 
individual pabent with die fact that psyeliologic factors arc 
in the fonnabon of his illness, altboiigli the physician is peritx ' 
iware of die fact Uiat many patients wish to believe (and may so i 
plam their improvement) that it required some phvsical imw^^ 
correct their physical disturbance, wliellier it was plietop ca- 
p.iralysis or anv one of the mullitudu of svmptonis uliith tlm o^s i 

nuv manifest , , t , m i. ^ 

Ideally, the use of suggestion should be toiisidLrvu an ijov 
of a catalv be agent, masmudi as it spcvtls up or imbatvs tin- ‘ n ‘ ^ 
without creibng an\ phvsicochemical change Ilie pa ^ 

should be mfonned before dismissal, im-specUve of hoW eo j • ^ 
how- sabsfactory the symptomatic cviie may be, ot tim roa 
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physiotherapy, the faradic current, the hypnosis or the medication has 
played In spite of the long-axercised resistance of the hystenc, it 
IS amazing how weU an honest formulation ]ust such as this may be 
received by the patient after his immediate symptomatic cme or im- 
provement, which, of course, has already permitted the estabhshment 

of excellent rapport , , , i 

The hypothesis may be advanced here that the hysterical symptoms 
appear as a solution of a temporary problem created by a constellation 
of vanous external forces In other words, the passage of time may 
sufBaently attenuate these forces so as to make the hystencal symp- 
tom unnecessary It is obvious that there are many such symptoms, 
m reaction to transient emergencies m everyday hfe, which never 
come to the attention of the physician Symptoms, however, require 
explanation and a symptom may not be so easily dismissed after it 
has served its nnmediate purpose m solvmg the particular situation 
for which it appeared With the attenuation of the external motivating 
forces which have brought the hystencal reaction to a head— attenua- 
tion brought about largely by the passage of time— we may find the 
patient m a situation m which he is just as anxious to escape from his 
illness as formerly he was anxious to escape into his illness I am sure 
that situations just such as this account for many of the stnlang im- 
provements noted after removal of perfectly bemgn appendices and 
tonsils, exploratory laparotomy, extraction of teeth and other more or 
less dramatic procedures, employed univittingly to correct some so- 
matized conflict symptom 

Chmcal practice offers innumerable evidences of hystencal symp- 
toms of sufficiently dramatic expression to demand the use of some 
equally dramatic therapeutic procedure with which at least to gam 
the patient’s confidence Althou^ the mdications for use of direct 
suggestion m therapy cannot be ngidly laid down, one does find that 
the outgomg, socially mmded, physically healthy mdividual of average 
mtelhgence, but with less than average formal education, is more 
amenable to this type of treatment The presence or development of 
true insiglit in these patients is minimal, but this may be said to char- 
acterize any hystencal reaction, short of that which is accorded pro- 
longed anal>-tic tlierapy The patient who has the afore-mentioned 
attributes usually is subject to the occasional hystencal reaction rather 
Ihm the repeated or persistent hystencal symptom, and m this respect 

superficial, symptomatic treatment i^the 
j[>otcntialIy transitory symptom 

Therefore, it would seem that there is a place for symptomatic treat 
mcnt m the neuroses, just as there is justification foTfrLS^of Tht 

tatmg situations with the 
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posures, but it does not demand that there should be eduuslm. 
investigation m every case to conform to tlie standards of acceptabk 
medical practice 

Some illustrative eases m which the type of tlierapy coucenicd 
herem was employed may serve to demonstrate Uie method and in- 
stances m which it can be utilized 

REPORT OF CASES 

Case 1 —A traurnabc ncuiosis of a hyslencal typo occurred m a forty-two je-u 
old laborer, married and the father of four healthy children. He was first seen in 
October, 1939, at which tune he complamed of spasticity of the right leg that hal 
followed an mjuiy he had suffered eighteen months before when be was worliog 
at a pea-vinmg machme for a camung company His dotlies had been caught 
and he bad been drawm into the machinery Ho had been narrowly saved from a 
mutilatmg mjury at the cost of a number of bruises, his clotliing had been l«a 
off his leg. The patient had collected compensation for about four or five montla, 
then the insurance company had sent him to a physician who appaiuitl> hiJ 
made a diagnosis of hysteria, admmisteted physiotherapy and had told him Le 
would be all nght m two weeks Supported by this medical opinion, the imurance 
company promptly ceased to pay compensaUon to him. Tho difficulty in vialkmg 
persisted, however, and after about four months without compensation, the patient 
look his case to a lawyer who managed to remstalo tho compensation as well as^ta 
force the insurance company to make up the bpsed payments It was on tho ee- 
mand of tho insurance company that the patient ongmally came to llui Clinic fer 
cxamlnaUan 

Objectively, results of tho physical and neurologic cjammaUons vvtto uscQtiwy 
negative There was an apparent right footdrop which, however, was somewhat 
bizarre, inasmuch as the patient cxpenenced as much spasticity and diffiemty m 
walking backward as ho did in walking forward It was deadtd to treat the pa 
bent by means of direct suggestion, with the use of faradic current stunubtioa m 
an initial approach, followed by construcbvo physiotherapy and psychotLcrap 
PatUcular cate was token to outline the patient’s therapeutic program in ^ 
“savmg his face," although from the beginning it was clearly ejpbmed to 
that the anatomic structures of llie leg were intact and that any physical inju 
ho may have suffered at the Umo of tho accident were no longer directly 
siblo for his present symptoms The patient was able to accept this well 
disordered funebon which, of course, ho sbll attnbuted to the injury Alter ^ ^ 
days of tho program of physical medicine which centered about stirnuutive e-"^ 
tncal therapy, the pahent was able to walk very well without the aid of 
It was explained to tho insurance company that tliis did not rtprrtvnl r j 
raalingcrmg, and that it would bo wise to allow him a few months a 
compensation whicli would essentially carry him tluough the winter to ^ 
mng season that provided his chief source of mcome. The insmanre ^ 

view of tho unfavorable bbgatlon m this case, was gbd to nwc tnu ^ ^ 

His improvement was well sustained six months bter, when ho w,u j 

cxammaUoa as ic<intstcd by the insurance company before the ftnai leti— • 
tho case 

Comment on Case 1 —There may be certam arguiin-iits to V . 
for the diagnosis of malingcnng, inasmuch as tlic palicut 
come well when there was great disadvantage in doing . 
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during the wmter season of unemployment. It is for reasons such as 
t-Viig one that aspects of mahngenng are admitted by many psychi- 
atrists, and because of this admission, a more or less pumtive attitude 
may be taken by the physician who sees such a patient. When it is 
considered, however, that a hystencal reaction solves a problem m- 
volvmg social as well as personal features and that cure of a personal 
symptom, leavmg a more critical social symptom unsolved is no cure 
at all, then it can be seen how the protective psyche can m a i nt a i n a 
symptom mdefimtely, or at least until environmental forces are more 
favorable to symptom change These features are obviously operative 
on an unconscious level which is sufficient to exclude at least a primary 
mahngenng reaction 


Case 2 —A twenty-two year old single man, a farmer by occupation, had his 
right knee squeezed between the bumper of a car and a fence A moderate amount 
of swelling and a httle bruising resulted, these were sufficient to incapacitate him 
for about two weeks, durmg which time he kept the leg completely immobilized 
on the attendmg physician’s orders After this period and when it became time to 
try some activity, there appeared to be some swelling of the calf of his leg At this 
time, a stocking type of anesthesia, with complete loss of motor function, was 
noted. It was in this condition that the patient was seen the early part of February, 
1941, about five weeks after the mjury 

The patient’s general condition was good. Aside from the stocking distribution 
of the defect in sensory and motor function, results of the neurologio examination 
were entirely negative The reflexes. Including the deep tendon reflexes of the 
lower extremities, were essentially equal and normal It was mteresting to note 
that plantar stimulation elicited a normal plantar flexor response on the unaffect^ 
side, whereas similar stimulation on the nght extremity, which was the affected 
one, elicited no response whatsoever This reflex returned essentially to normal 
with a plantar flexor response after treatment Allen mentions this phenomenon as 
a feature of some cases of hysteria. The inhibiting force of the psychologic reac- 
tion in this case svas sufficiently powerful to immobilize the reflex whereas these re- 
tions are usi^y nora^ in psychogenic disturbances At the time of the patient^ 
admlaion, ffie family s concern svas remarkable, it was apparent that moteXn 
just ffio ^Uents ruction required treatment Two or three Ambers of the faSy 
aU slmpffi f^cr fob, adeed if it would be necessary to amputate the 

ual of limited inteUectual endoiLe^f X ®"Sg«tible indlvld- 

ablo ^iglit into the devebpment of his dke^ ^InvLSton This 
revealed certain conflicts in respect to his lovaltv :i ^ ^^Sround 

services of labor were important He \vas the ^ ^ 

pnviJeg« were granted to him oveThHoi^ 

on the farm, ho felt that httle evidence ^ helpmg 

shown Furthermore, he was a^it ,o b1 u ^ services sva! 

but any ni.mtion_ thereof met with resbtaL 


any mention thereof met with reslstancol^^ t ^0“ home, 

cd to show that the family could get alo^^rt? patient’s illness 

;t of his Illness operaK «Sy ^ but Probably 

affecuon from the family, os well as to^sJde and 

a more aggresriso, protectiio role opportunity for his fiancee to play 


moit 
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Comment on Case 2— This case, like the preceding one, shows a 
reaction which conforms with Schilder’s contention that tlie cause of 
hysterical difficulties m men most often is found m social conflict and 
trauma In this case, and m the precedmg one, social factors were 
begmnmg or had already begun to place stress on tlie need of the 
patient to get well which, however, ffie protecbve psyche could per- 
mit only through graceful exit from illness 

So far as I am able to judge, neitlier of the patients could be con 
sidered ehgible for psychoanalytic treatment m terms of intellectual, 
social and economic status, or difficulties of bme and distance \d 
neither could a chetum of “You’re all right, just forget about it,” be 
axpected to satisfy the patient (as the insurance company learned at 
considerable cost m the first case), since such an approacli cloics 
rather than opens the door for tlie graceful e\it from illness 

coaniENT 

It should be empliasized that the danger of tlie patient’s luterprefa 
bon of any dramabc procedures m terms of magic is cvir-prcanf 
Consequently, repeated explanations should be made to the patient 
as to the mtegnty of his structural status, and that the treatiiient pio- 
cedures are employed to demonstrate objectuely the capacity of the 
affected organ for normal funebou, to mibate conbnuity of tlut func- 
faon and to restore the pabent’s confidence in perform mcc Tlus senes 
to negate the tendency toward a belief m mysbcism or in au> special 
powers of the physiaan, which idea is held by tlie relabveiy simple- 
minded individual who employs tlie hysterical conversion reaction to 
solve lus conflict This approadi is not so dramabc as is the Trust m- 
me, I-wdl-cure-you" technic, but it is essenbally honest, it supplies 
the pabent’s need, and the results are infimtely better in terms of 
tamed improvement 

In the administrabon of any therapeubc means of tlie suggy* c i 
type, it IS important that sucli administration not be too closely men i 
fied with the physician who supervises the pabeiit In my expcriciacj 
some form of electrical procedure such as faradic or smusoma 
shmulabon or otlier fonn of electrical acbve physical therapy ^ 
administered by' someone other than the mitial niediuil consu 
Such a course has show'n far bettor results than tliose obtaiiu w t 
the physician pla\s the acbve role tliroughout all bcafinnit con 

That IS to say,' there should be an apparent break m 
conbnuity to impcrsonalize tlie treabnent and to prevent a Uep>. " ^ 
vvorslupful, cnioboiial attachment of the patient to the p 
a change in therapists serve's to speed the process of e e.es ’ j , 
pabent to stand bv hunself without Icmmg on the s>mpt«»> ' 
physici.m 
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Since hysterical symptoms are defensive and protective, there ^ 
danger of antagonism bemg directed against the physician, should he 
allow hunself to be drawn mto the patients emotional miheu as sub- 
stitute protector and then fail to satisfy the exactmg, impatient de- 
mands put on him 

SUMBIARY 

The use of suggestion therapy m hystena warrants consideration 
as a technic of expediency and control of symptoms m selected 
patients This techmc is apphcable m the simple conversion reaction 
occumng m the patient of limited mtellectual endowment who is sub- 
jected to acute and probably transitory situational factors which often 
are precipitated by traumatic mcidents Frequently, the situational 
factors motivating the reaction are so attenuated by the lapse of time 
that the patient, when he seeks the counsel of his physician, is as 
desirous of release from his symptoms or symptom as he was mibally 
desirous of escapmg mto lUuess to solve the acute problem It is 
assumed that the physician has some understandmg of the mechanism 
of conversion, that he will avoid an attitude of cnbcism and deroga- 
tory approach, and that he will provide the pabent with an oppor- 
tumty for a graceful exit from the symptoms The symptom should be 
managed with reassurance to the pabent m respect to the structural 
mtegrity of the affected organ, so that any sense of surroundmg mys- 
bcism IS dispelled 

Actual treatment is best earned out by some therapist other than 
the origmal supervismg physician, so that emobonal dependence of 
the pabent on the physician may be avoided 
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CONVULSIVE DISORDERS IN CHILDREN 

Hajqdow M Kuth 


To any physician practicing among cluldren it is self evident th. 
convulsive disorders are common and that the affected patients nee 
treatment, frequently of an emergency nature In addition, since 
generalized convulsion is frightening, the parents or guardians c 
affected children need reassurance and help m treating the iinniediat 
difficulty and m trymg to prevent its recurrence 
It IS a truism to state that m order to treat a patient effectively ffi 
cause of his difficulty must be understood Although convulsive dis 
orders uecessanly have been recognized throughout the centuries, thei 
ultimate causes are not yet known During recent decades many ini 
liortant studies have been made, however, and with tlie aid of ph>sicn 


chemical, electrophysical and careful clmical methods, tlie causa 
undoubtedly will be made clearer and a more logical approach tu 
treatment wall be possible 

It IS an mterestmg and probably a scientifically healthy fact that 
widely divergent views m regard to the ongin of convulsions and 
epilepsy are held by different workers Buchanan said “There is iw 
known difference m any one convulsion from any otlier, no inattir 
whether it is associated with any recognized disease or not The tnic 
pathogenesis of any convulsion is still unknown to medicine and tlitr*! 
IS no known cellular pathology for a convulsion itself A convulsion, 
sohtary or repeated, is a symptom and not a disease” 

Peterman^^ however, in considering convulsions and epilepsy saw 
"Idiopathic epilepsy is the most common cause of rccurrmg con 
vulsions m childhood . . The typical electroencephalograms of p<-tJ| 
mal, the variants of petit mal, the psychomotor eqmvalent, and grai. 
mal epdepsy confirm tlie contention that esscnbal epilepsy is a 
entity and not merely a manifestation of the convulsive state ^ 
tennmology is of no consequence The attempt to relegate 
epilepsy from a disease enbty to another maiufestatioii of 
vmlsive state is futile and would hmder the study of the ^ 

Untd the eivact cause of convulsions is known, it f 
tentative classificabon of the vanous types Pcnficld ^ 
classified them m three ways. (1) chnico-anatomically, y j 

on A {!\\ /'timnolnr'ii'allv'. that IS. according to age of Inc P 


ically and (3) chronologically, that is, according to age of Ifie pa 
at the onset of the convulsions 

McQuame has classified convulsive duorders on an 
Tlie classificabon m table 1 is a modificabon of .McQuonics 
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to^SoITthTSsdts of a study of a largor senes of 2.500 cas 

k "l-kT TT» " 


Et.0UK.ic CI.AS3.FICAT10N OF CoNVUi^ Dibobdebs 

1 Acute or nomecurrent convulsions 

a. Extracramal infecUon. 

b Intracranial uilecUon. 
c. Intracranial hemorrhage. 

d Toxenna 
e. Anoxia. 

f Metabohc disturbances, 
g Acute cerebral edema. 

h. Tumor of the brain. 


II Chrome or recurrent convulsions, 
a Epilepsy, 
b Pyknolepsy 

c. Narcolepsy and cataplexy 

d. Hysteria, 
e Tetany 

{ Hypoglycemic states 
g Uremia. 
h. "Cerebral” allergy 
u Cardiovascular dysfunction 
j Porasitio disease of the brani. 
k Intracranial neoplasms 
L Arigraine. 


rhe causes of the convulsions m these cases are shoivn m table 2 . He 
pomted out that there was a striking correlation between the results 
in his first senes and the results in the later and larger senes 


TABLE 2 

Causes of Co^rvutsI0^8 m 2,500 Cahes 
Reported by Pexebuan“ 

Cause Cases, per cent 


Acute infection 

33 4 

Idiopathic cpilcpsj 

26 3 

Ccrdiral birth injury or residua 

14 2 

Mlscdloncous causes 

13 1 

laTanlilo tetany 

7 4 

Unknown 

5 6 


No arbcle on convulsive disorder would be complete without a con- 
sideration of electro-encephalography and encephalography The latter 
is a valuable procedure m cases in which the presence of a gross 
cerebral anatomic lesion is suspected Combmed with other olimr-al 
methods, it is most unportant m the study of atrophic and cicatncial 



jsAa T n-rrc. J33UBa 3noq ut pojou A'puanbaiim lou s» 

am m a TP ^ saqocaa qjAvojg aq; ^r^un luscidoou uiifuoq 

9q} at aiBi si noqounj paiiBduii siouin^ uSiuaq aqi ui uouimoo loa si 
^nq jaouBo auoq jo siuo^duL{s a/vnoaCqiis ^satpca oip jo oao si moj 

pasnjaoo Xpuonbaij ojre sioium ouoq uoiu a 
q^iAV amioBij puB siiqaXnJoa^so ‘aseasip pioi^q^ujcd ‘uonoaiui oubiu 
- naqj ‘sasoiBinoqiuEX ‘^vmos ‘sisoinojaqn; ‘sqiqiKs sb sasBosip qons 
inojj uisE^doau T^aoq b a^Equajogip o; Xsdoiq oi ^aosai AjEssaaau oq 
inopps qjAV :)x ‘asBO qoBa ui paABssB ajB ‘ja\aA\oq ‘sSutpug aqj ^b 
saaunoads Asdoiq uo sisouSBqj joajjoD b aapuai a[qBun aq Aqcuois 
-Booo Abui ‘001 qstSopipBd an£ sasBa auios ui apBiu oq qiAv sxouo 
aouaitia ansooSBip ajos aqi sb pasn ajB soipnis Aba-x ji inq pagtisnl 
St saSuBqq oiSo'fouaSitiaoi no paDB|d sisBqduia iBaoS aip sooub}sui 
Aubui uj stsonSBip b ib Suiaixib ajojaq paiBnjBAa pue paipnis AqrqojBO 
aq ‘sSotpug AioiBAoqBf aqi pire ‘osBastp aqi p asxnoo ‘sSuipug \BoisAqd 
‘Aioisiq ‘aSB ‘A|auiBu ‘B^Bp ^aiaqa aiajdinoo iBqi ‘aiojaiaqi quEiiod 
-un SI n 'axniBti otjsB^doau-uou b jo sasBasrp ajquiasaj osib Abui inq 
laqiouB auo oi sanuspuiis |EOiSo{Oua3inooj Aioqs Abui A^uo loa siouin} 
aqjL Jo pouad ajqBiapisuoo b joj inasaad uooq SBq osBosip 

aqi jays samqauios inq saSBis Aj^rea jiaip §aunp A^uo lou sisouSBip 
^^Bqixaaagrp puB sisooSBip ui sanpiogjip luasaid sioumi auoq AuBp\{ 
qpuq IB aaAa paiou oaaq aABq puB aji| ui Apoa Ajoa jnoao A^uoiu 
-moorav loa ‘auoq aApAUt ApiBpuooas Abui iptqAi ‘BuioaiEsoiq^ puB 
BinooiBSodq sb qons siourtq pred ijos ‘laAa/AOjj ajq jo leaA qpnoj aq) 
ajojaq paiaianooua mopps aiB auoq uiojj Suisub sjounu lOBnSqBjq 


saKoa am, ao saoimi 


luauqBaxi pqiut laq JayB siBaA uaaijiqi ‘sisBisuiaui ao aouaunoaa jo 
(9^’6I ) uoqButuiBxa luaaai isoui Jaq }b aauapiAa ou sbai ajaqx 

jaipo aq; p noqBipBiit sn^d aAa auo jo uoqBapnua ub pBq oqAV ppqo b ui 
SBM siuaqBd jno Suoibb osbo piaiBpq b ui pouad pAiAJns isaSuot aqx 

asBastp aqi p uoqdaDUt poraqa luauiddB 
aqi laip sqinoui Avaj B unpiAA pazisBisBiaui aABq dnoj 3 sup ut sasBD 
‘ucbSv F laip sqiuom aApAq loj sasBisBpui 

pomiAV sasBo pBq aABq aM, aouBueaddB isig sii aaip sqiuoui Aueui 
joi azxsBiSBiaui lou saop loumi siqi saouBisui Aubui ui— sisoNaoiy; 

^ saouBisui qons OAq uaaq aABq 

ajam sasBo repdsoH ptioiuapi atp m puB sioqinE snoiaumu Aq pauoq 
-uam uaaq sBq laouBo sup p Aouapuai pqiurej aip, uoisa] pqra 
STCT 10 pa^Ban acp SotAvoqoj sisaA Aubui lOj AiiBpSai pauiorexa aq 
isniu puqo B ‘Jaqio aip m pire aAa auo m lounu aqi p aouBiBoddB aq 
uTaAnaq aum p asdBi apBiapisuoD b aq Abiu aiaip sb qaninsBui 

^ q ^ laAa ipoq p uopBapnaa aqi ST uopBpBU 

01 aApBOiailB Apo aqi pauiBUB sAbas^ pu si aApoalqo sup pq 
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lesions, as demonstrated by Penfield, and Penfield and Keith, both ui 
confirming the presence of a focal lesion and in mdicabng the point of 
attack m surgical treatment 

Electro-encephalography, which originally was described by Berger, 
has opened a new field for tlie study of epilepsy and comailsivc dis 
orders In the past decade, many workers have made valuable coutn 
butions to this subject Gibbs and Gibbs ha\e graphically describcil 
the various tracmgs recorded from normal persons of all ages and 
from persons with convulsive and other disorders Jasper has described 
in detail normal and abnormal waves and rhytlims Electro-encepha 
lography of the normal adult brain reveals four types of rh)'thiu, 
namely, alpha, beta, gamma and delta These rhytluns .ue not present 
or are not fully developed m electro-encephalograms of persons wiio 
are less than eight to twelve years of age 

Variabons m tliese rhythms commonly are observed ui eists of 
convulswe disorders Electro-encephalography is being used more and 
more in the diagnosis and study of convulsions It undoubted!) "dl 
be of considerable value in elucidaUng the mechanism of comubivt 
phenomena Since electro-encephalography is a iaboralor>' proadnii. 
that IS not infallible, the results should be evahi.itcd with caution and 
judgment Gibbs, Gibbs and Lennox found that 13 per cent of a largi 
group of epileptic patients had nonnal electro-encepli ilograpba 
rhythms These iinesbgators found that routine elcctro-eiictpfia! 
ography is of diagnostic Vidue m 48 per cent of cases in which tiare i> 
a history of epileptic c-onvulsions 

TREiVTJIE^T OF COiNVULSIOiNS 

la order to beat convulsive disorders most effectively, an attiwi't 
should be made to determine the underlymg cause In this conncctici'i 
it should be remembered that more than one cause may be present w 
an individual case Emergency treatment frequently is nccessarv' 
cases of convulsions . 

It usually IS difficult or impossible to stop a single coiivulsioii n 
senes of convulsions may be treated cffecbvely by medical or pi) 
agents As a rule, a general anesthetic agent produces the 
suits Smee edier usually is readily available .ind its action ''1 
known, tins is tlie agent of choice The barbiturates, wliicli inay^ ^ 
administered intravenously, subcutaneousl) or recfallv, a so arc . 

Pentothal sodium (sodium cth)l (methvlbiil>l[ tJiioharhituratc^^^^ 
-idmimstercd inbivcnousl) for its unmcdiale effect is a j 

drug IS not given to children less tliaii ten )l'jis of age m u ^ ^ ^ ^ 
with operabons, however, m an emergency, sniali elOicv * 
may be given initial dose of 1 cc of a 23 per cen lO' < j 
lie admimstcTed and snbscrjucnt doses of 0 3 to c t m 
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ministered at mtervals o£ ten to fifteen seconds until tlie convulsion 
IS controUed At the same tune, the rectal adn^trafaon of pentc^ 
Lbital sodium m doses of % to 3 grains (0 032 to 0 2 gm ) should 
be started This drug should be administered frequently enough to 
prevent further attacks until the underlymg causative condition iias 
been corrected and there is no likelihood of further atocks 

Sodium amytal (sodium iso-amylethyl barbiturate) has heeii aa- 
ministered mtravenously as a 5 per cent solution (5 mg of somum 
amytal per kilogram of body weight) at a rate not exceeding I 
per inmute Its action is somewhat slower than that of pentothal 
sodium and its effect is more prolonged 
The rectal administration of solution of tnbromethanol m the usual 
basic anesthebc dose of 0 075 c c per kilogram of body weight also 
has been effective m controUmg a senes of convulsions A dose of 
0 025 to 0 05 C.C per kilogram of body weight may be repeated every 
four to sue hours if necessary Each cubic centimeter of solution of 
tnbromethanol contains 1 gm of tnbromethanol m amylene hydrate 
Another effective agent for rectal administration is chloral hydrate 
This may be given every two to four hours m doses of 3 to 15 grams 
(0^ to 1 gm ) dependmg on the age of the patient 
At fames magnesium sulfate has been effective, especially m the 
control of convulsions caused by acute nephntis A 10 to 25 per cent 
solution of this drug is administered mtramuscularly The rectal dose 
of magnesium sulfate is 0^ gm per kilogram of body weight This 
dose may be repeated every four to six hours if necessary 
Oxygen given by means of a tent or mask is sometimes effective m 
controlhng a series of convulsions, particularly if cyanosis is present 
It may be used in conjunction with any of the previously d^enbed 
drugs In certain cases, removal of a few cubic centimeteis of spinal 
flmd may prove beneficial Ihis procedure is not without danger m 
cases of increased intracranial pressure 
Treatment of Special Types of Convulsions.— Acirfe Infectious 
Diseases -Convulsions commonly occur at the onset of an infectious 
disease m a young child Since such an attack may be dependent on 
high fever, measures to reduce the temperature, followed by specific 
treatment, if possible, should be undertaken The administration of an 
enema prepared with cold tap water or even ice water is of consider- 
able help ^\fter dus the body may be sponged with tepid water or a 
tepiu pack may be apphed These measures may be followed bv the 
administration of acelylsalicylic acid The admuustrafaon of anbeon- 
VTilsant drugs usually is unnecessary unless a senes of convulsions 
occurs 

Tumor of the Brain -Rehcf of pressure by operation is imperative 
uhtn a tumor of the brain is present Tumor of the bram is a rdativelv 
uncommon cause of convulsion but the physician should keep m 
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nuad the ordinal symptoms and signs These are headache, %oimting, 
ataxia, swelJmg of the opbc disks and roentgenologic e\idence of in- 
creased mtracramal pressure such as separabon of sutures in the shull 
Congenital Cerebral Dc/ect —General anbconvulsant measuns axe 
useful m the treatment of convulsions due to a congenital ceiebial 
defect No treatment of the defect is possible 
Congenital Syphilis —General measures, as previously outhutd, fol 
lowed by antisyphilibc treatment, should be insbtuted for convuhioni 
caused by congenital syphilis This conchbon is rarely encounteii.d at 
the Chnic 

Direct Trauma —In cases of concussion only, with no tvidtnce of 
fracture, hemorrhage or laceration, general me.isures for conbol of 
convulsion may be used Direct trauma is essentially a surgical con 
dition 

Gastro-enteritis —The fever or toxemia tliat is associated witii gastio- 
enteribs probably is the cause of the convulsions Treatment is the 
same as for convulsion caused by acute inftcbous disease Since ili- 
hydrabon is usually present, adequate amounts of fluid should bt 
supphed 

Hydrocephalus —Hie diagnosis of hydrocephalus is dependent w) 
abnormal enlargement of the head, an excessive amount of ciio* 
brospmal fluid and enlargement of die ventricles In external h)dro- 
cephalus, the enlargement is due to fluid outside tlie xentiickj- 
Convulsions caused by either mtemal or external hydrocephalus 
should be treated by general measures, followed by surgical treat 
ment of the underlying condibon if possible 
Intracranial aVhscess -Diagnosis of intracranial abscess is usual!) 
difficult The presence of such a condibon is suggested by cvidcste 
of mfeebon and of focal involxcment of the iiirxous svsteni Tiut 
ment consists of general measures to conbol the convulsions Tha 
should be followed by surgical beatment of the abscess 

Intracranial f/emorr/icgc —Convulsions, either focal or gcnif^ 
type, niaj be tlie result of hemorrhage due to injury at biiUi or J 
any gross injury of the head If the bleeding is due to bath *”1’^ 
or il or rectal adininistralioii of chloral hydrate in doses of 1 to ' 

(0 063 to 02 gill ) or rectal administration of pentobarbital ^aUum 
doses of Yi to Yj grain (0 016 to 0032 gni ) may be tried lya* 
sulfate administered intramuscul irly also has been satisf ictoi) ^ 

If die fontanel is tense, spinal drainage may be indiivtcd 
to this procedure luxe been raised on the basis of the fact n ^ 
turbs die patient and the lowering of the* iiitracraiii d piessu • 
incre*ase the tendency to hemorrhage The idiiiimstratiun ot ^ ^ 

use of a tent frequently is indieated Menadione {~nn 0 ' j Jr- 
(juinone) may be administered intrainnsciilarlv in diiiy 0.0 
for seven to ten days 
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If the hemorrhage is due to direct trauma, particularly if the nuddle 
memngeal artery has been ruptured, surgical treatment is m^cated 
Meningitis -Commlsions due to menmgitis requue immemate treat- 
ment by general measures, followed by active treatment of the men- 

ingibs , , V £ 

Strychnine Poisoning —Because of the prevalence, m homes, ot prep- 
arations contauung strychnme, commlsions due to this drug are not an 
uncommon occurrence In spite of all precaufaons, children obtam and 
take strychnme, and generalized convulsions develop rapidly The 
diagnosis usually is suggested by the history which discloses that the 
pahent swallowed excessive amounts of either a tome or pdls before 
the occurrence of generalized tome convulsions The foUowmg im- 
mediate treatment, in the order mentioned, has proved effective (1) 
mtravenous administration of pentothal sodium, as previously de- 
scribed, (2) insertion of a tracheal catheter to overcome the laryngeal ^ 
spasm and subsequent adnumstration of oxygen by means of a mask 
or tent and (3) rectal administration of pentobarbital sodium, 1% to 
3 grains (01to02gm) The administration of pentobarbital sodium 
should be repeated frequently enough to prevent the recurrence of 
convulsions for twelve to twenty-four horns or until there is no danger 
that the convulsions xviU recur 

Convulsions may be due to many other poisons Because of the 
extensiveness of the subject of poisomng, it wdl not be considered 
further m this paper 

Tetanus -At the Climc, we see very few cases of tetanus The 
prophylactic use of antitoxm in the treatment of contaimnated wounds 
undoubtedly has been a major factor m reducing the mcidence of 
tetanus to a mimmum In addition, active unmumty may be produced 
by tlic use of tetanus toxoid, this method of prophylaxis has proved 
sabsfactor)' m Army practice However, when convulsions occur sud- 
denly and without obvious cause, the possibihty of tetanus must be 
considered, and a search for a focus of mfeebon, however small 
should be made ^ 

In treating the pabent, all sbmuh must be reduced to a minimum 
^10 cluld must be kept in bed m a darkened room and handled as 
little M possible Feedmg may be earned out by means of a nasal tube 
md dexbose and sahne solubons may be administered mtravenouslv 
by tlie conbnuous dnp method ^ 

Solubon of tnbromethanol has been found effecbve m controlhna 
comailsions caused by tetanus The usual anesthebc dose of thirnTrf 
aration, "’Inch is 0 075 cc per kilogram of body weight, m^bfad 
ministered rectally This may be followed at mtervals oLne to 
W b, ad,,., „t 001 .0 OOlo cc per 5 S, 

Sodium amytal may be administered mtravenously and pento- 
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barbital sodium also may be used The use of these drut's has Ixto 
described previously Intocostnn'’ has been administered intravenouslv 
or mtramuscularly Cullen and Qumn administered approximately 0 05 
gm of mtocostrm every three hours to a man who had tetanus Ihi. 
drug should be administered often enougli, and in doses that are large 
enough, to reheve the pain and muscle spasm 

A large dose of antitovm should be administered as soon as possible 
after the occurrence of a convulsion caused by tetanus Calvm recom- 
mended the foUowmg method of treatment After it has been est ib- 
hshed that the patient is not sensitive to horse serum, 50,000 umb 
of tetanus anbtovm are added to 500 c c of physiologic salt solution 
at body temperature The resultmg solubon is admmistered intrauii 
ously at the rate of 60 drops per minute If a chill occurs, tlic mti i 
venous admmistrabon should be stopped and the remaimug portion of 
the solubon should be admimstered intramuscularly An addiltoiul 
50,000 units of the anbtovm should be administered mtnniusculnrl) 
Holt and McIntosh advised that tlie pnmarj' wound should be excboJ 
and that anbtovm should be admmistered no matter how much anli 
toxm previously had been admmistered 

Tetany — Convulsions m infants and small children who are less lliaii 
three years of age somebmes are caused by tetany, which iisualh n 
assoaated with some degree of nckets Such con\ ulsions are particu- 
larly dependent on a low concentrabon of serum calcium In niiin 
cases, the value for the calcium is less than 8 mg per 100 c c of seruiit 
Chvostek’s sign is present 

Convulsions due to tetany may be generahzed and ma> be mdis 
bnguishable from convulsions due to other causes Tliey may be con 
trolled by one of the followmg methods A 10 per cent solution o 
calcium gluconate may be administered intravenously or intramus 
cularly, m doses of 10 c c every four to six hours Sloughmg occxnon 
ally may occur after intramuscular mjechon Calcium chloride nu' 
adimnistered orallv or intravenously The latter method must be uo<-> 
with care since injecbon of the solubon outside a vein inav^vu-i 
sloughmg \Vlien calcium chloride is given or.ilIy, the imtial ucuv i 
15 to 60 grains (3 to 4 gm.) It should be administered m the toim o 
a 10 per cent solubon m water or milk. This is follow cd b> ax im 
trabon of doses of 15 grams (1 gm ) tlirce or four time's dai > 'y ^ 
four hours after the administration of cilcmm has been star e 


• According to Mew and NonofEcial Rcmcdier, ItMO. • 

lion containing thcrapeuticall> desirable consUtuenU of curve _ 7* 

of tills nrcporation is due almost cnluely to the presence c . . ^ k’, 

pre'paration usually is adminislete-d in the fonn of int-^itn-i o ^ 

tion Is standardized so tlut 1 unit lias the aclieity of 1 ni„ .. 

(intocostrln) Each cubic cenUmeter of intoe-oslnn so ulioa ctjaia- 
lent of 20 units of intoccatnn. 
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administration of cod liver oil or another preparation of vitamin D 
should be started and conbnued mdefinitely Chloral hydrate may e 
S^eTorally or rectaliy Three to 5 grams (02 to 03 ^ ) may be 
Sven to liants less than six months of age and 5 to 10 ^ams (03 
to 0 65 gm ) may be given to children more than six months of age 
In some cases of convulsion, the admmistration of ether may be re- 
quired , 

[/remtfl —Uremia or pseudo-uremia m the course of nephnbs may 

precipitate convulsion When the blood pressure is elevated, uremia 
may develop regardless of whether retention of mtrogen is excessive 
Under such cucumstances, drowsmess or vomitmg, with the onset of 
coma, may be accompamed by generalized convulsions 

Urenuc convulsions may he treated by any of the methods previ- 
ously outlmed under emergency treatment Lumbar pimcture is one 
of the methods of choice Some authors recommend, m addition, the 
use of morphme A 2 per cent solution of magnesium sulfate should 
be mjected mtravenously, at a rate not faster than 2 c c per mmute, 
until the blood pressure returns to normal After the convulsions have 
ceased and the pabent is no longer m a state of coma, large doses of 
saturated solution of magnesium sulfate should be administered by 
mouth until the blood pressure is stabJizedL The patient should be 
urged to take large amounts of flmds 
Epilepstj —the treatment of recumng convulsions (epilepsy) has 
been and still is a difficult problem, smce there are so many variables 
and since treatment must be contmued for a long period The causa- 
tion of such convulsions is, of course, extremely important Unfortu- 
nately, m the majority of cases the cause of the attacks cannot be de- 
termmed with accuracy, and the physician is forced to treat the symp- 
tom without bemg certain of the underlymg pathologic disturbance 
Even when the latter can be recognized, it is frequently impossible 
to remove or alter the fundamental abnonnahty, therefore, treatment 
again must be directed toward the symptom 
It IS undoubtedly necessary that mental hygiene be considered m 
the treatment of epileptic patients In certam cases there are emo- 
tional and mental stresses which may well be precipitatmg factors 
m the attack Repeated discussions with parents or other members 
of the pabent’s family may disclose mental conflicts and anxiefaes not 
othir^vTse noted A tactful social worker or a schoolteacher who is m 

close contact with the family may render valuable service m this 
dirccbon 

It IS frequently a quesbon whether a child who has epilepsy can 

depend to soL^. 

tent on the frequency and se\'enty of the attacks If they are rare or 
arc ^vell controlled by drugs or diet, it is advisable for the S to 
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remain m public school If the attacks are more frequent or scitre, 
it undoubtedly is well to have the child m a special school for cpilcji 
tics or even in an mstitution ILs education, however, should pro- 
ceed as nearly normally as possible, so tlut he w-ill not feel thit he b 
different from otlier children IIis social environment and actwiliej 
should be as nearly as possible tlie same as those of a uomial cluld 

Although perhaps not all workers wall agree, it is generally con 
sidered tliat an epileptiform attack is due to an ‘‘explosion” of ab 
normal impulses in some portion of tlie brain, eausing disordcil) re- 
sponses m the neuromuscular mechanism, frequently accompanied b) 
an mterruption of tlie conscious processes m the cerebrum This pre- 
supposes an abnormal irritability of a portion or portions of tlie cert 
bral mechanisms Most forms of treatment have been directed toward 
reduemg this increased irritability and tlie resulbng "explosion," and 
drugs W'hich have a sedative or “anticonvulsive” but not a soporific 
action have been most frequently used The object of treatment b 
the complete preveubon of seijiures, with as httle mterference as po» 
sible with mental and emotional development as well as piijsical 
acbvity 

The bromides were among the earlier and more successful dru^s 
used m this manner Charles Lacock reported their use as carl) as 
1S53 In wnUng of the bromides in 1883, Cowers said "In tlie ma 
jority of cases their influence is incomparably greater than tlut of 
any other remedies They only do peniiancnt good by continued 
admmistrabon ” 

The next drug to come into prominence (1912) was pbtnobarbijab 
winch IS relabxely nontoxic and reasonably effective It is probabb 
the most widely used anhconvulsive agent at present Later, me barn 
(methyletliylphenyl barbituric acid), which is closely related to pbeno- 
barbital, was introduced In 1938, Merritt and Putnam reported ea 
the admimstration of dilanbn sodium (diphenyIli>dantom sodiuni 
This agent has been used rather extenswely All these' drugi iuve 
been found to be most effective in the treutment of tlie* grand ma- 
or generalized convulsive type of disturbance, but iniieh less 
m the contol of the pebt mal or momentary type of atticK d -u 
the past two vears tndione (3,5,5-tnmeth>lo\azoIidme‘-2. 
has been found to be comparabvcl) effective in the control ol » 
of petit mal, and for tins purpose* it appears to have consuira 
superiority over tlie older drugs Tins substanec can be U'ci ui 
bmation with any of the other drugs, and such a coinbiiulion n ^ 
\cr>' effective when both tvpes of attack occur Hecenl v, it ^ 
reported tliat tndione miv cause agrannlocxtosn. and de lUi n • ^ 

Clem and later Kozol reported the use of another new mticaja - 
dnig, phenantoin or inesantoin It is adinirustered m 
Although the early reports on tlie use of this drug navi 
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able, it remains to be seen, whether it ivill be more useful than other 
drugs 

All the anticonvulsive drugs should be administered in doses suf- 
ficient to accomplish the desired purpose, namely, suppression of the 
attacks, but not m sufficiently large doses to cause symptoms of 
toncity It IS common practice to begm with a minim al dose and to 
mcrease it gradually until the attacks cease, or untd signs of toxic 
effect appear When the correct dose has been determmed, adminis- 
tration of the drug should he contmued for a penod of one year to 
five years The dose may then be very gradually decreased irntd ad- 
mmistrabon of the drug finally is discontmued 
In addibon to drugs, a ketogemc diet has been shown to be an 
effective method of treatment for children who have grand mal or 
pebt mal or both The ketogemc diet, to be effecbve, must be rigidly 
controlled, and the consbhients should be weighed. It is necessary 
that m Ae diet the rabo of the ketogemc matenal to the anblcetogemc 
matenal be at least 3 1 This rabo is calculated accordmg to Wood- 
yatts formula m the following manner 


Ketogemc matenal-SO per cent of fat 

46 per cent of protein 
Antiketogenic matenal -All of carbohydrate 

58 per cent of protein 
10 per cent of fat 


Ketogemc mate nal 
Anbketogemc matenal 


or 


Fatty acid 
Dextrose 

raho is 

0 90F + 0 46P 


G-hOlf +0 58P 

Sdt' St? s 

of body wemht (table ‘I'l tl P^r kilogram, or 25 per pound 

kilograL oft *h hH r f ^ ^ 

the rabo is as indicated an/ adjusted so that 

bon and growth The calonc rnn ^ satisfactory for nutn- 

dOTcasirrap.oSy a°„“d £ ofL^arHi'c"' m the diet 

cause most children platd mmedillv T ^ be- 

nauscated and somebmes will evpenc/crs^^ become 

vilien tlie plan indicated is used ois vonubng However, 

certain that the pabent is m a statetf ll7 To make 

IS performed daily on the first mommt suer’ ^ diacebc acid 

- be taught ,0 perfei 



944 


haddow m keitu 


must subsist on this diet, m a state of ketosis, for from six to twebc 
months The amount of carbohydrate m the diet then is increased 
gradually and the amount of fat is reduced until Uie diet is ess<.n 
tially normal agam This usually takes place over a period of three to 
SIX months The diet for an adiilt person is the same in pnnciple, al 
tliough tile caloric demand and tlie amount of protein necessary are 
different 

In an attempt to evaluate drug therapy and treatment with the 
ketogeruc diet, records of 300 consecubve epileptic children fint tr- 
ammed m 1940 and 1941 were studied The patients were classifitJ 
m three ways (1) ilcU patients who had had no attacks of any land 
so far as they Imew from the time of the beginning of tlie treatiiKut 


TABLE 3 


KuroGEmc Diet Tot vl Giliiis of CARBoinruatTES, Photeins and F tn nEqeiatn 
ns Four Dvys* by a Boy Eicirr Yn-tiis Ou> Wbicuinq 55 Pounbs (25 Kt.) 


Day 

Carbohy- 
drates, gm 

1 

Pro terns, 
gm 

. . i 


Calories 

Ratio. KelOftCiw 
,Mule/ial 10 

AoiliiielONiDX 

MdU-fiol 

Fixst 

50 

||KM 

1 119 

1 

1 1,371 

I 5 

Second 

33 

23 

126 

1.371 

2 0 

Third 

20 

23 

133 

1,377 

2 7 

Fourth 

15 

25 

135 

1,375 

3 1 


*A child requires 2o calorics per pound of body weight or 55 colones ptf 
of body vfcight. 


or shortly thereafter until the end of tJic follow-up period 
four and five years), (2) improved patients who had shomi dean, t 
improvement either for a comparatively short time oc for i niu 
longer tune, but who still bad some difficulty', and (3) not 
patients who had contmued to bare attacks in spite of rta'QU 

treatment. „ , (, 

No follow-up niformation was obtamed in H3 of tlie vW e . j>, 
the remaining 1S7 paUents thirty-eight had gross neurologic 
ances such as cerebral palsy, marked mental 
cephalus Seventeen of these patients improred, as far os c‘ 
were concerned, eight of them improved after trealmait ’vi M “ 
barbital alone, four improved after treatment with ^ j,; 

three unproved after treatment vvtih a combination 
drugs, one improved as a result of tlic ketogeaiic tae - * 
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ly treatment and remamed so for four years 
this group died while they were undergomg 
general paresis and one died of rather severe 
vere 177 patients who had no gross handicap 
and it IS fair to consider that they had had 

good treatment for four to five years 
Thirty-seven patients were treated only by means of the ketogenic 
diet Of these, ten remamed completely well, sixteen were improve(^ 
and eleven were not helped. A group of fifteen patients were treated 
by means of the ketogemc diet plus drugs Four of these patients 
remamed well, three were improved, and eight were not helped 
The ketogemc diet was used untd the patient had been free of 
attacks for one year or more, when it was gradually changed to a nor- 
mal diet, usually \vith a moderately linuted amount of carbohydrate 
When drugs were used m addibon to the diet, then administration 
generally was contmued after the change m diet had been made 
Forty-eight patients received phenobarbital alone Of these, six re- 
mamed “well,” but contmued to take full doses of medicme Thirty- 
one improved for penods varymg from a few months to four years 
Fifty pabents received dilanbn sodium alone Six remamed well 
(while taking the drug), nmeteen were improved, and twenty-five 
obtamed no rehef It is mterestmg to note that twelve pabents of this 
group had toxic reacbons, they were the only pabents who did have 
evidence of such reacbons 

A final group of bventy-six pabents received both phenobarbital and 
dilantm sodium Three pabents were well while takmg the drugs con- 
sistently, bvelve pabents were improved, and eleven failed to obtam 
any rehef 

It appears that m this group of 187 pabents the ketogemc diet was 
the most satisfactory form of beatmenL It must be remembered that, 
almost without excepbon, beabnent xvith drugs previously had been 
ineuecbve 


became well wthout ai 
Two of the children m 
beabnent, one died of 
hydrocephalus There v 
e.\cept ie convulsions. 


The second group shidied consisted of all pabents given the keto- 
gemc diet idone or the diet with drugs durmg the penod 1921 to 1930 
The records were studied up to and mcludmg 1945, thus givmg 
periods of observabon from bventy-four years to fifteen years This 

Seventy-three of these pabents did 
^ho ^ enough to make it possible to determme whether 

Uie diet wou d help them or not Forty-eight had gross neurolomc 
k^ons uic uding a tumor of the bram m oL case There wem dSn 
100 palicnti who ^vc the diet t f'\ir fnai c i-. 
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BENIGN TUMORS OF THE BONES 

Bone Cysts —The sohtary bone cyst is most common m the humerus, 
femur and tibia The diagnosis is rarely made until a pathologic frac- 
ture occurs Boentgenographically an eypansion appears in the meta- 
physeal area associated with central bone destruction and surrounded 
by a layer of thin cortical bone Irregular trabeculations are seen m the 
cystic cavity 

Mulbple bone cysts are frequently associated with hyperparathy- 
roidism A high serum calaum, low phosphorus, and an mcrease in 
alkahne phosphatase are considered diagnostic of this disease 
Treatment —Bone cysts are curetted and the cavity is filled with 
bone chips 

Chondroma.— The well known osteochondroma (evostosis) arises 
near the jomts, frequently at the sites of tendon msertions 
Treatment —Chondromas seldom require surgical mtervenhon un- 
less they grow to an appreciable size or are located m a position which 
results m mterference \nth normal function 
Enchondroma, a less common variety, is found most often m tlie 
phalanges, but may be obsen'ed m the femur, bbia or other large 
bone Boentgenographically it appears as a radiolucent tumor, usu- 
ally m the shaft, widi relatively even stnations throughout 
Giant Cell Tumor.— This tumor is not often encountered m child- 
hood but occurs usually durmg adolescence after the shaft and epiphy- 
sis have united It is recogmzed roentgenographically by a wde uni- 
form shadow, well-marked trabeculations, givmg, m many cases, a 
“quartzhke appearance” and charactenstically mvolving the epiphysis 
It should be appreciated that chondromas and giant cell tumors 
sometimes assume mahgnant characteristics later in life even though 
apparently mibally bemgn during childhood 
Treatment —Giant cell tumors are treated by currettage and bone 
cliips or transpI.Tnts, or by irradiation The present policy at Memonal 
Hospital IS to use irradiation if the tumor is maccessible and surgerj’ 
if it IS accessible 

Osteoid Osteoma —This tumor occurs most frequently in the long 
bones If located near the bone surface it sometimes causes consider- 
able penosteal reaction and pam Boentgenographically it is recog- 
nized by the follouang characteristics (Fig 61) (1) Dense torbcal 
tbickenmg, the lengtli of which may be 2 cm to 10 cm (2) Within 
this thickened area there is seen in most cases a radiolucent nidus 
(0 5 to 2 cm ) w’hich at times contains a small, slightly radiopaque 
center 

Onion-pecl lamellations may or may not be present, depending on 
the proximity of the tumor to the penosteum This neoplasm has been 
confused \wth Brodies abscess, endothelioma, osteogenic sarcoma 
and osteomyehtis 
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Thirt}'-five patients were definitely improved, so niucli so tint thi.) 
were willing to continue the diet for several years One patiait has 
continued the diet for nmeteen years, although she was atlsisesl to 
discontmue it after three years ^Vhen asked why slie coutnmcd the 
diet, this pabent said that she had become used to it, tliat it was not 
difficult, and that she e\perienced attacks only rarely when she was 
adhering to the diet Thus, bv means of tlie kctogenic diet, 56 1 pof 
cent of the pahents with so-called idiopathic epilepsy have been in 
fluenced favorably, and 37 4 per cent hav e been "weir for long penods 
(up to twenty- two years) 

The inhentance of epilepsy is a subject on which much has boon 
written It is not withm the scope of this paper to consider this phase 
of the subject Penfield and Erickson stated that “The conclusion can 
not be avoided that some potenbal or latent germ plasm defect or 
vulnerabihty is mhented.” In tins couneebou, it is of mterest and per 
haps of value to point out that among the 190 pahents coiiceniing 
whom follow'-up studies were made, bventy gave birth to twentj nine 
children The ages of die cluldren at die bme of dus stud> rangod 
from a few mondis to bvelve years Not one of these tlnldrcn liad 
been observed to have convulsions of any sort 
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HISTjiiMlNE /VNTAGONISTS IN TUB TREATMENT OF 
^UXERGIC DISEASE IN CHILDREN 

Geokce B Logan 

Within the past hvo years, several so-called histanuue antagonists 
have been shown to be useful drugs It is the purpose of this paper to 
consider the usefulness and shortcomings of two of these clicnucai 
compounds (benadryl and pyribenzamine) in the treatment of allergic 
diseases in children in the h’ght of our recent axpenence 
In recent articles by Code and Femberg the background for the 
use of the drugs m the treatment of allergic conditions is reviewed It 
may be said here, however, that there is good axpenmental cvnlvnce 
that release of histamme or a similar substance (H substance) plavs 
an important role m the production of the symptoms of anapli) lactic 
shock There is some evidence, also, that the release of histamine 
(or H substance) is equally important m human allergic disease It is 
recognized, however, that histamme is not responsible for all of the 
allergic reacbon In the experimental laboratory the currently available 
histamme antagonists, at best, prevent only about 90 ptr cent of the 
symptoms of histamme shock The histamme antagonists m some \va> 
block the allergic or histamme reaction, and conbibute to its disap- 
pearance when It IS already established 
It may be seen, therefore, that even tlieoreUcally it cannot be ex 
pected that complete relief of symptoms of allergic disease will folio .v 
the use of the drugs wluch are at present obtamable Ilowevir. a 
drug which wall give 50 to 75 per cent relief from allergic s)'mptomj 
usually is felt by the pabents to be a useful drug Our clinical itsu ts 
to date m the treatment of children with allergic diseases have bc>-0 
sufficiently encouragmg to jusbfy the employment of these or sum r 
drugs Acbve research contmues in tins field, and it is anlicipat 
that new “anbhistanune" compounds will be mboduceii As the anti 
histamme powers are enhanced and the untoward reactions axe c* 
creased, tlie newer compounds will displace the old ^ 

It IS well to emphasize, however, diat the use of ihtsc 
the control or prevenbon of the allergic reacbon is not a su * ‘ 
for thorough mvesbgabon of the allergy m question Thc> au- ^ ^ 
which bnng only symptomabc relief to some, but not al pa 
treated for allergic disease They in no wav ininmnize 
Bencfiaal results which follow the administration ot btnaun ^ 
pyribenzamine suggest that the disease treated may nave an a ^ 
basis or a similar mechanism of action If no bentficiaJ nsu 
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It cannot, however, be concluded that the disease being treated does 

not have an allergic basis , , 

Our experience has been limited to observation of the effect m c^- 
dren of the nvo histamme antagonists benadryl (beta-dime^l- 
ammoethyl benzhydryl ether hydrochlonde) and p^benza^e (W - 
pyndyl-N'-benzyl-N-dimethyl-ethylene diamme hydrochlonde) tlai- 
pem Bovet and others in France have reported their chmcal an 
experimental expenence wth two other compounds antergan 
(N'phenyl-N'benzyl-N-dunethyl-ethylene diamme) and neo-antergan 
(N-p-methaxy benzyl-N-dimethyl-ammo ethyl a ammo pyndme) An- 
other drug, as yet unnamed, has been reported by Halpem to exert 
approximately sixteen times the antihistamimc effect of neo-antergan 
These drugs are not yet commercially available m the Umted States 
Reports® concemmg antistme (2-[N-phenyl N-benzyl-ammo ethyl] 
umdazohn) have appeared m the Swiss hterature It, hkewise, is not 
as yet available for chmcal use m the Umted States 


DOSAGE AND ADMINISTRATION 

The prmaples of adequate dosage and smtable means of adminis- 
tration are very important m pediatnc therapeutics Too large a dose 
of a drug must be avoided, and yet enough must be administered to 
obtam a therapeutic effect Often, those only shghtly famihar with the 
use of these drugs have shown a tendency to administer too small a 
dose for children Our early expenence ivith benadryl suggested that 
approximately 2 mg per pound of body weight constituted an ade- 
quate total twenty-four hour dose This amount is generally divided 
mto three or four doses However, children less than five or six years 
old often require more than this We have administered up to 6 mg 
per pound of body weight m a twenty-four hour penod, but not for 
more than one day Older children may not need the entire suggested 
amount It is necessary, at times, to administer benadryl and pynben- 
zamme at more frequent mtervals 

Often, we have found that a dose of pyribenzarmne smaller than 
tliat of benadryl suIBces Both drugs may benefit a child, though some- 
times one and sometimes the other is effective Sometimes neither drug 
IS of value When two boys, nme and twelve years old, who had vaso- 
motor rlumhs were bemg treated, 50 mg given three tunes daily 
was without effect, but the same amount given five hmpf; dailv pro- 
duced a favorable effect. 


EFFECTS IN GENERAL 


Fasorablc Effccla.-Tbe favorable effect is prompt if an adequat 
dose has been admmistered Rarely does one have to xvait longe/tha 
.in hour to observe it In some mstances, especially when the drug 
h.vse been ingested when the stomach was empty, effects have bee 
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noted within ten to fifteen minutes The duration of the bcneficiiJ 
effect has varied from nmety mmutes to nearly twenty-four horns 
Untoward CfTcctiS. — Various observ'ers have noted untoward leac 
tions to the use of benadryl and pynbenzanune m 25 to SO pur wot 
of cases Our experience with children has been that die reactions 
occur m 25 to 30 per cent of cases, and that they arc sufficiendj un- 
desirable to cause chscontmuance of use of the drug in about 10 to 
15 per cent of cases One author^ recently has suggested that smee 
some of the untoward reactions, particularly drowsuiess, occur so fre- 
quently, they should be considered to be a part of die action of tlie 
drugs His contention that the favorable effect of die liistaniine an- 
tagonists IS not dependent on the antdustamme action, but on a soda 
tive action, remains to be proved 
We have encountered the following reactions drowsmess, \onuting, 
diarrhea, nausea, headache, tachycardia and hematuria Except for 
drowsiness and vomitmg, only smgle instances of these effects haie 
been noted 

Other undesurable reactions noted by odier workers are diaiiioia. 
dry mouth, feehng of nervousness, uisomnia, epigastric distress, dcr* 
matitis, difficulty in co-ordmabon and dilatation of die pupils and also 
asthma, urbcaria, collapse, muscular aching and acute niclanclioba 
Leukopenia has not been reported to follow die use of benadiyl or 
pyribenzairune, but it has followed die use of antergan It would stciu 
desirable to carry out penodic erythrocyte and leukocyte counts among 
children who are receivmg these drugs for a prolonged period, sucii 
counts probably should be made at least every sl\ to eight weeks 
Drowsmess is not an undesirable reacbon when diese drugj an. 
admimstered at night In some jiabents, the concomitant adnuimti^J 
bon of caffeine and sodium benzoate or benzedrine in small dos^ has 
been reported to have overcome diis side effect One observer^ has 
reported the successful use of 25 mg of p>Tidoune or 50 mg of m 
acmamide daily for the same purpose 
Recendy, we admitted a two year old boy to our hospital st.rvJ« 
because of the sudden onset twelve hours before of irrational uchaMcr 
fie liad hallucmabons and attempted to pick dungs out of t le 
After several hours of this sort of behavior, he went to slup 

seemed cntirelv normal on avvakenmg some bine later Results o 

plete neurologic exammabon were normal Tlie boy told 
Uiat he bad ingested a capsule from the medicine cabinet lia’ 
sulc contained 50 mg of benadryl A somewhat similar instance rtc 

was reported by Weil J l> 

The question of habit formabon or addicboa has been 
some physicians We have bad no such expeneace w ith c i 
ever, 1 do not tliuik that these dnigs are dcsigntd for 

period of admimstrabon Some ph>sicians have noted but u. 
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stopping of administration of one of the antihistamine drags to a 
tient m the midst of a pollen season seems to precipitate a severe 
attack of the type of allergic disease from which the patient suiters 

SPECIFIC CONDITIONS 

Afithma.-There is considerable difference of opinion regarding the 
value of the histamine antagonists m the treatment of asthma We feel 
that for children these antagonists are useful additions to therapy 
It IS generally agreed, however, that patients suffermg from chronic 
asthma, espeaally if emphysematous changes are present, are rarely 
if ever benefited from the use of these drags A few patients suffermg 
from what appears to be uncomphcated asthma seemmgly are helped 
by the use of benadryl or pynbenzamme Among children, we have 
often found that the conconutant use of one of these drags wifli a 
saturated solution of sodium or potassium iodide is more effective than 
the use of either drug alone AdWustrabon of this comhmabon should 
be started at the first sign of an impending attack, smce such a pro- 
cedure utilizes” the hquefymg action of the iodides on bronchial secre- 
tions and tlie bronchodilatmg and anbhistamme actions of benadryl 
or pynbenzamme Children m whom wbeezmg develops whenever 
they conbract a respiratory mfecUon often are greafly relieved by the 
use of one of the anbhistamme agents throughout the course of the 
mfecbon If these drugs do not give prompt rehef, there is no con- 
tramdicahoQ to the msbtubon of treatment with epinephrine, ephe- 
dnne or ammophyUme, m fact, they can be used' m conjuncbon with 
these latter drugs if it seems advisable There are very few stabsbcs 
m the hterature regarding the use of the histamme antagomsts m the 
treatment of children suffermg from asthma or any other allergic dis- 
ease In one group of twenty-four children'' who had boffi smgle and 
mulbple asthmabc episodes, sixteen obtamed good rehef from the use 
of benadryl The ages of the children varied from nme months to thir- 
teen years Anotlier observer® reported that six children were benefited 
among mne treated. 

Iluy Fc\cr« Many children suffermg from hay fever receive con- 
siderable syiuptomabc benefit from the use of benadryl or pynbenza- 
mine /Vmong pabents whose symptoms are severe or are compheated 
b> much asUima, the use of these hvo drugs is not a suhsbtute for a 
program of h>'posensihzabon with the pollen anbgen responsible for 
the hay fever Benadryl and pynbenzamme are especially useful m 
relief of those youngsters who appear m the office for treatment for 
the first tune dunng the pollen season They are also useful to com- 

** S>™g Ibe pabenl 

Wlcn s^ons vary m scienly from year to year Pollen counts also 
sary greaUy from day to day For tins reason, the dose of iSi^e 
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a?pa “nt rpa^e'nr-;^! '° t’' '* 

trequenUy benefit from the use of these (antxhistamme) driics Vaio- 
"" n perennial, and frequently a lon^- 

m^A symptomatic treatment 

with snmp rt ” 'vith benadryl or pyribcn/amine may be assoculol 
D^enl T previously lierem, the 

^ of two months and co'tliroc>te 

and leukocyte counts should be made to ascertain the toxic cffecti, if 

'"'c^ these drugs Benadryl and pynbenzanuue haie tluir 
gr a M held of usefulness m tlus disease dunng tlie period of allergic 
mveshgation and cleanup f 

An adchtional mstance m which these drugs apparently are effectn e 
was noted among a few children who perenmally had plugged and 
running nc^es and who needed to undergo removal of their tonsils and 
a enoids, but whose congested nasal condition constantly seemed to 
contr^diwte the procedures Withm a few days after they starte-d (o 
take benadryl, the nasal discharge and congestion abated, and one 
week to two weeks later the tonsils and adenoids were removed with- 
out incident In each case, administration of the drug was stopiie-d 
postoperabvely Its use durmg the first few weeks after surge‘r>' was 
unnecessary 


At tlie time of this report, one of our young patients has been takui? 
benadryl for seventeen months She has cerebral palsy as well as \aj{>- 
motor rhinitis Both benadryl and pynbensiainmc are equally effedi'e 
in controlhng her nasal symptoms The patient prefers bmadryl, how 
ever, because it also controls droolmg This is probably an insUiac 
in which the dry-mouth acbon of benadryl is a beneficial one Tltu 
action might be useful m the control of droolmg m other childuf*! 
even those who do not have an underlymg allergic disease ^ 

Thorough allergic study and environmental cleanups arc prc/in-i“^ 
to the long-continued use of the antihistamine drugs in easomctcf 
rhinitis 

Urticaria.— Those who base used the antihistamuio drugs in dii 
treatment of urticaria agree that it produces excellent tlierajRUtic 
suits Prompt admmistration of one of these dnigi usually is folluwt 
by prompt relief of symptoms However, some of our patants 
secured immediate symptomatic rcUef had to continue to take apra'i 
doses every three hours for ten to twenty one da>s before the 
cana cleared More often, however, one dose is, or two dou'^^"^^ 
sulBcient to produce lasting subjective and objcctwe* relief of ' 
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urticaria It should not be concluded that either benadryl or pynbenza- 
mme has failed unless an adequate dose has been admimstoed 
Eczema.-The results of the use of these antihistamine drugs m tte 
treatment of eczema have been disappomtmg Our expenen^ so far 
has shmvn that some of the patients expenence rehef of itchmg, but 
that the cutaneous lesion itself seems rarely to be abated 


SUMMARY 

There are available at present two drugs, benadryl and pynbenza- 
mine, which have an antihistamme action as evidenced by laboratory 
data Administration of these drugs to patients has caused impleasant 
side eSects such as drowsmess, dryness of the mouth, vomiting and 
other effects m almost 30 per cent of cases Use of the drugs has had to 
be discontinued because of these reactions m 10 to 15 per cent of 
cases These drugs provide symptomatic rehef only, and them use 
does not replace a thorough allergic investigation and the carrymg 
out of all known precautions to avoid offending allergens The dnigs 
have been found useful m the treatment of children suffenng from 
asthma, hay fever, vasomotor rhuntis, urticana and to a much less 
extent, eczema. 
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LYTOLERANCE TO COJDION DRUGS IN ASTIJ3LV-A aiiMC* 
Louis E Phicicman ano John L Mobgax 

It has long been known that mdividuak may exhibit bucano and 
sometunes dangerous reactions after treatment with various drugs 
This characteristic seems especially true of patients who lia\e astluiu, 
as was again forably brou^t to our attention by a series of rccontlv 
hospitalized asthmatic patients The problems mvohcd in the man 
agement of such pabents warrant re-emphasis at tins time Of tlie last 
seventeen consecubve pabents who had asthma of sufficient scsint' 
to warrant hospitalizabon, twelve either gave a history of prtwous 
abnormal reacbons to drugs or they experienced such a reaction wink 
they were under treatment m the hospital (table 1) Seven patients 
reported mtolerance to more than one drug 

TABLE 1 


RE.vcno>STO Dnuca — 12 op 17 jVstumvtic Pvtu-ytsSeen CovNLCUTiva.r 




Rc.iction, tjjie 


J-s 




. _ 

urug 





iVspinn 

Morphmo sulfalo 

i ^ 

1 

1 


Barbiturutc 

Bromide 


1 

• 


Iodide 


1 


Cblorol 

lodocldorol > 

1 j 

1 


3 

,i\jiunoph>lline t 

Bcmidr>l j 

Pynbciuainine j 

Sulfumluiuide 




1 

1 

J 

Totals 

0 

10 1 
; 

1 ) 

1 

t 


When a history of sensibvrty to a speafic drug is obtana 
a patient who has asthma, it is not wisc-indted it is not suit- 
tempt to confirm Ins statement titlier b> adimnistcrnig t it 
question or by carrvnig out tests to dtinoiistnte suisitivit) o ^ ^ 

The rtattioii\\luch follows tilt administration of tvtn tiu> q 
of 1 drug to which a patient is sensitive m ly be sevtre 

•Read before die metUng of the SouUurn Miiiiciafi Medial -- 

Faribault, \Imi «ota. StpUinbtr 9, 1910 

GSl 




955 


intolerance to common drugs in asthma 

fatal The only safe procedure is to accept the patient’s considered 
story when he says he is sensitive to a to note “ 

seventy of the reactions, to stamp or otherw^e mdicate on all “ 
patient’s records the presence and type of drug sensitivity and 
warn all personnel responsible for adnunistenng to the patient that 
the drug m question must not be given to that patient under any cir- 
cumstances In some mstances, as %vill be related, we obsewed allergic 
or other types of reactions to drugs dunng the patients penod ot 
hospitalization In others, the only evidence obtamed of reactions to 
drugs was the carefully checked and detailed history of previous re- 
actions from a drug or drugs 

The types of reactions that were encountered among these seven- 
teen patients hospitahzed for asthma wiU be considered m the next 
two ^visions of this paper 

DRUG ALLERGY 

Patients who have true drug allergy respond to climcal or even 
subchnical doses of some specific drug to which they are sensitive 
by expenencmg prompt and usually severe symptoms such as asthma, 
urticaria, vasomotor rhmitis or other allergic reactions The reaction 
may begin the instant the drug enters the body, usually the reaction is 
a matter of a few mmutes, but rarely does a truly allergic reaction to 
drugs occur more than tivo hours after the administration of the drug 
or drugs ’ 

The classical and by far the most frequent example of true drug 
allergy is that which follows the mgestion of common aspum ( acetyl- 
sahcyhc acid) Five of the seventeen patients gave a history of severe 
allergy to asplrm, the reactions usually were asthma (status asthmati- 
cus), but one patient said that he became unconscious and had con- 
vulsions after the mgestion of aspirm All five of the patients who had 
both astlima and allergy to aspirm also had nasal polyps, a triad which 
we have frequently noted and one which usually is mdicative of a 
severe variety of asthma assoaated with a poor prognosis At least one 
patient in this senes had both asthma and nasal polyps and was not 
sensitive to aspinn It is well knoivn that aspirm brmgs rehef to some 
patients who have asthma, and aspirin has been used m certam reme- 
dies for asthma, however, we do not administer aspirm to our asth- 
matic patients unless we are satisfied that the patient has recently 
ta^ aspinn \ntliout mpcnencing any untoward symptoms 
The following two abstracts illustrate unusual types of severe aUermc 
reactions to aspirm and a dilonne-contaming radiopaque oiL and 

possible congenital intolerance to chloral hydrate 

SOME ILLUSTR^VTIV’E (LVSES 
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accurately 



Fjg 61 —Osteoid osteoma, left bbia (J O , male, aged 21^! years) Roentgeno- 
gram shows an area of dense osteoid pri^uctlon involving the upper and medial 
and antenoT portions of the shaft, a fusiform widening of the bone medially and 
anteriorly is present The medullary cavity is slightly narrowed, in this region is a 
1 cm area of radiolucence 


Treatment —The nidus with its zone of surrounding bone is re- 
moved surgically 


MAUONANT TUMORS OE THE BONES 

Osteogenic Sarcoma.— The sites of most frequent occurrence are 
the femur, tibia and humerus, but other long bones and, more rarely, 
flat bones may be affected 

Pam and impaired function, while not always present, are frequent 
symptoms Fcs'cr is sometimes present 

The serum alkaline phosphatase is mcreased m the presence of 
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orchectomy Asthma had developed three weeks postoperati%ely, bccomiog 
gressively severe He had been free of asthma for a period of only two nicclij 
(January and February, 1944) from 1939 until he was first admitted to lie fcw- 
pital in which wo saw him in 1946 In 19-11 he had spent seven months in Cii 
forma and Arizona, without expenencing any rehef of the astluiiatic stale S •<il 
polyps had been known to be present since 19-10 and he liad undergone rcnievJ 
of these polyps three tunes before we saw him We found that llie nasal 
had recurred. Eosinophiha was present, in which eosinophils amounted to 12 jti 
cent of the total number of leukocytes, the leukocytes nurabermg 7,900 per cu. man 

The history of sensitivity to aspmn was clear-cut In May. 19-10, the pathet 
had taken 10 grains ( 0 65 gm ) of aspirin for a headache, and within duty 
minutes he had felt severe tightness in his throat Very soon he had become un- 
conscious and ho had remained so for twelve hours, during which time he iaJ 
had generalized convulsions 

Agam m June, 1940, he had taken one tablet of a propnttao’ rtniedy (alia 
seltzer) which contains aspinn ( acctylsalicyhc acid), within twn hours he luJ 
noticed "tightness" in his chest again followed by loss of consciousness and the 
occurrence of convulsions 

The pabent had never knovvmgly token aspirin or alka seltzer before Mi>, 
1940, and he had not taken any since that time There was no otlar known feta 
of drug allergy Results of an allergic survey, in which common inhabnl antiscas 
were employed, were essentudly negative Needless to say, vve did not givi lua 
acetylsahcyllc acid to reproduce the attacks of unconsciousness and couvuhtfsi- 

Case 2.— The reacbons to chloral hydrate and a proprietary cJiIoriiie-conUa 
mg radiopaque medium (iodochloroi) esperienetd by the following patient were 
abnormal and severe Asthma associated with a cold developed in a 
twenty-nine years old three weeks after her second clilld was dulivervcL She fuJ a 
history of "smus trouble" smee childhood Before coming to tin. Chnii. in Mi'i 
1946, she liad been hospitalized three times for status asllunabais, some ut «r 
more severe attacks havmg followed the administrabon of aspinn. An 
survey showed posibvo reacbons only to cattle hair and rabbit hair Ehuwic-e 
bronchoscopy had been performed for her and roentgenologic studies inaue w • 
radiopaquo oil had been earned out A diagnosis of cyllndnc bronchicc’-m* -J 
been made No reacbon had followed this procedure, in wliicli a radiopa'jue 
(hpiodol) had been used, i , 

Dunng one phase of the pjabeiit s hospitahzabon tlit use of ail iiiwicaai-a 
tauung barbiturates was disconbnued and a total of 15 grams (2,91 , 1 '. 

chloral hydrate (CbCCIIO) was adiiunistcred in one dav At 10 30 P ^ 
pabent was obscrv'cd to be drowsy, she said she felt ‘ faint. A few miuu.c^ 
she did not respond to quesboning She liad thirty-five respirabons fV'-j 
vvath brief penods of apnea, the blood pressure in systole was 95 and In u 
(previously it had been 100 In systole and 78 in diastole), uxpruicu in i. 

of mercury Within thirty minutes, dunng which oxygen was aon , , 

mask, she could be aroused. No addibonal nicdicabon vvas iitcesiary ^ 
soundly and noted no ill effects the next morning The deprcMiug or j 

chloral hydrate in tliis instance suggested a congenital iiitokrancc ra 
true drug allergy , . 

On the fourth day after this episode willi chloral hydrate', diagruu - 
ray studies of llio broncliial bee were made with the aid of a r3dajr-a9^ 

The preparation usenl was lodochlurol which is said J aJ 

combming 27 per cent of iodme and 7 5 per cent of clilonnc wi - 
punfied glyceryl esters of tlie fatty adds of peoimt oil after tltc JljA*) r ti-' 
removed” Several days previously bronchoscopy lad been pcrir 
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oabent at which time neither bronchial stenosis nor 
KS^taL W been seem After the uneventM imb^hon of 
one side, the oil was instilled into the opposite side of the ^oraic Wit^ seven 
minuted from the first administration of iodochlorol and 
been taken to an adjoining waiting room, cyanosis, dyspn^ and whee g 
denly developed and the patient quickly became unconscious Unconscious^ 
lasted about fifteen mmutes, during whidi tune the pabent itod generalized con- 
vulsions and a peroid of apnea estunated to have pers^ed for thrw iMUt« 
Artificial respiration and the intravenous administration. o£ 3 miru^ ^ ^ i 
solution of epinephrine hydrochlonde and 3% grams (0 24 gm ) of ammophyl- 
Ime were ne^ed before consciousness returned and the asthma was controUed 
There were no similar episodes 

The suddenness and severity of this latter reaction, which was associated with 
asthma and bronchospasm as well as with unconsciousness and convulsions, seems 
classified as a true drug allergy to iodochlorol or one of its constituents 


INTOLERANCE TO DRUGS 


Several other types of reactions to drugs were encountered among 
these patients hospitahzed for asthma These reactions varied from 
so-called side-effects to toxiaty ansmg from usually innocuous doses 
of common drugs, or to reactions from possible overdosage of a drug 
In the treatment of patients who have asthma and other allergic con- 
ditions, the physician should be constantly on the alert to observe any 
change m the pabent or symptoms that could mdicate early mtolerance 
to a drug 

Some of the nuld side-effects of drugs encountered m the treatment 
of asthma included nausea and occasional vomiting in several pabents 
who received mtravenously, 200 cc of a 20 per cent solubon of 
glucose coutammg 3% grains (0.24 gm ) of ammophylhne In no m- 
stance were these symptoms of sufficient consequence to compel dis- 
conbnuance of the use of the drug Bectal admuustrafaon of ammo- 
phyllme to these pabents usually was well tolerated, but occasionally 
the agent thus administered was much less effecbve m rehevmg severe 
asthma than it was when it was administered intravenously 
In ts\o instances drowsmess that ivas annoymg was noted after the 
admmisbabon of benadryl and pynbenzamine This symptom dis- 
appeared when administrabon of the drugs was disconfanued 
One pabent said that sulfanilamide had caused her to vomit but 
she was able to take sulfadiazme without disbess while she was imder 
our care 


A curious but apparenUy authenhc side effect experienced by one 
pabent was anore.xia which occurred each bme iodides were aLim- 

uS dlsSntaleT disappeared when the use of iodides 

M^lune sulfate md codeine are defimtely contramdicated m the 
treatment of asthma because they contnbute to retenbon of bronchial 
secretions bv means of the depressmg effect they e.xert on difres^^ 
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tory center The drugs are not used on our ser\ ice, but inor^ilune liaJ 
been used previously in the treatment of several of our patients and iq 
four patients had caused such side effects as nausea and v omituig and 
in one instance prolonged unconsciousness, possibly tlie effect of ovir- 
dosage It has also been observed that no matter how effective nior* 
phine may be in quieting tlie patient and relieving his apprehension, 
the asthma itself is not benefited and tlie wheezing continues un 
abated One of us (Pnekman) has observed asthmatic vv hcezmg and 
dyspnea after overdosage of morplune to the extent that rcspnaboiis 
were reduced to five a mmute and artificial respiration in the DruiUr 
respirator was required Even though extreme narcosis and supprts 
Sion of breathmg occurred, asthmatic respiration continued uiiabatid 
m this pabent and was still present and still severe whin conscious 
ness returned Unger wrote that morphine is tlie chief cause of death 
m asthma Without quesbon, it is a dangerous drug to use in asthma 
and one which courts catasbophe In spite of repeated vvaming> of 
this nature, morphine still is frequently prescribed for astliini 
Iodides are among the most effecbve expectorants and are ahiiost 
roubnely used m the treabnent of astlima Many paUents exhibit a 
hnuted tolerance of iodides, a papular rash or congesbon of the 
sahvary glands develops when their tolerance is exceeded. Tolvroncx: 
may he lumted to only one or two 10 grain ( 0 65 gin ) doses of potas 
Slum iodide, more often pabents can take iodides several dajs bcfoie 


signs of mtolerance appear 

A female pabent whom we previously had hospitalized for tnat- 
ment of asthma was readmitted because of extensive fungating moist 
lesions of the face and aims (fig 157, a and h) Nodules were pn^'O^* 
with necrotic depressed centers on tJic right side of the face uivolviiij 
the eyelids and nose Bromide intoxication was suspected Ixcausi- s i. 
had been taking a bromide-containing incxture several bmes aaily c 
a period of four weeks The concentration of bromide in the bloou w- 
found to be 7 mg per 100 cc The lesions regressed proinptlj o 
slowly when bromide medication vvas discontinued, i wet 
bromide was not found in the blood This patient had severe* 
on admission and during the first days in tlie hospital The* intrave 
admimstrabon of aminophylhne and the repeated hjpoderuuc 
bon of a 1 1,000 solution of epinephrine hydrochloride in o m-*-* 
doses sabsfactonly conbolled the astlima , ^ 

Many remedies for asthma and h.ay fever contain barbilurait . 
because anxiety is .associated with istlima it seems e-oinmon 
to admmister .idchboiial barbituriles to astliinatic patents as^ 
and soporific agents If the phvsician and pabent ue n 
therefore, tlie patient m.ay be taking an overdose, or oll ^ ^ 

of this useful group of drugs Some* p itieiits dso arc i 

to, or intokrint of even smill closer of the bixhil *1 
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they react abnormally. The physician who is treatmg asthma mint, 
therefore, have a low threshold of suspicion for barbital intoncatioa 
m its different forms 

AN ILLUSTiLVTIVE CASE 

As an example, a sixty-tw'o jear old fanner who had severe asthma of mue 
than three months' duration was making unsatisfactory progress in the hosp tiL 
The asthma was not too severe after a few days, but he remained anxious aial de- 
pressed Because of this he was given ^ grain ( 0 032 gm ) of phenobarbital thee 
times dally for two days, m addition to other medication. Among the latter vvt« ) 
phenobarbital-containmg propnetary agent for oral use amounting to }s (00-1 
gm.) daily, and a rectal propnetary agent con tainin g, in addition to SJa gnuu 
(0 33 gm ) of aminophjlhnc, grains (0 1 gm ) of pentobarbital sodiuro. At the 
end of this time he was disoncnted, uegativistic and restless Tiio admimstiatica cf 
phenobarbital was discontmued, andSgrains (02gin.) of sodium amytal was givca 
at bedtime durmg the next few days, with no change m tlie patient s siTiiptonii. Tb: 
use of all barbiturates was then discontinued Withm twenty-four hours thereafter 
the patient became co-operabve, alert and well onented. The asthma, mcantuuc luJ 
been controlled 


COMMENT 

The enbre subject of sensihvity to drugs is large and unolved, ami 
m the present paper it is merely touched upon as it occurred in seven 
teen consecutive patients who bad asthma Sbll other important w 
amples of hypersensibvity to drugs might be selected from a more 
mclusive group of cases One type or degree of hjpcrscnsitivit) to 
drugs not encountered m our limited senes should be re-einpliasucJ 
at this time because of its senous implicabons in connection vvitli diui,' 
therapy in asthma, and also because it illustrates tlie danger of con^ 
bnued admimstrabon of a drug after signs of mtolerance to that clrus 
have become apparent 

In a senes of reports smee 19-12, Ibch^- ^ has shown tJiat the 
of penartentis nodosa may be encountered in pabcuts dying -ntif 
severe serum disease had developed, or after they bad shown 
of intolerance to sucli drugs as sulfonamides and iodides ® In onomu 
mstance biopsy of muscle from a pabent who subsequently rtcovin^ 
disclosed lesions of pemartentis nodosa, after the pabent had 
anbserum for pneumonia followed by scrum sickness and svmp v 

suggesting periarteritis nodosa i iL » 

It would be anbapated from these observations of Jhch anu ou-v^ 
that with the increased use of sulfonamides and other clainiea 
stances m recent years diere* would result increased 
necropsy of penartentis nodosa, and tins apparently has ^ 

Smee sulfonamides frequently arc admumtered for certain ^ 
bous of asthma, such as acute respuatory infections, sinusi ’ 
monui and bronchibs, the physiaan should always b<.ar m nuf' 
sensitivity to sulfonamides can occur so tint .adininislr iticn 
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intolerance to common drugs in asthma 
drug must be discontmued very promptly at the earhest signs of m- 

Considermg the frequency wth which lodme is admimstered to 
patients who have asthma, bronchitis, emphysema and goiter and the 
relative frequency with which himted tolerance for iodides occurs, it 
IS to be wondered that allergic sensitivity to iodides does not occur 
more frequently than it has been reported Rich has reported such a 
case of sensitivity to iodides, however, and was agam able fo find 
typical lesions of penartentis nodosa at necropsy The administration 
of iodides had been contmued after signs of mtolerance appeared 
The mechanism whereby a nonantigemc chemical may act as an 
antigen and mduce hypersensitivity similar to that caused by many 
proteins has been elucidated by Landstemer, who showed that 
chemicals may be combmed svith a protem— for example plasma— 
and then act as a new specific antigen Hypersensitivity may occur 
from any drug or chemical, and m practice few if any drugs have been 
used extensively ivithout there bemg reported m due time hypersensi- 
tivity to that drug 


CONCLUSIONS 

Drug allergy and vanous types of mtolerance to drugs are en- 
countered rather frequently m the treatment of patients who have 
asthma Each asthmatic patient must be observed carefully for early 
evidence of such mtolerance, and patients who have asthma must be 
carefully questioned about previous reactions to drugs of any and all 
types, and use of the drug or drugs responsible must be meticulously 
avoided 


REFERENCES 

Ktrnolian, J W Personal commuiucatloQ to the authors 
Laj^lclner, ^ and van der Scheer, J Anaphylacbc shock by axodyes 
Exper Med 57 633^6 (Apr ) 1936 

Prickman, L E ^d Buchstem, H F Hypersensitivity to acetylsalicyllo ac 
(aspirin) J A \I A. lOS 445-151 (Feb 6) 1937 
Rich, A R The role of hypersensitivity in periarteritis nodosa, as indicated 
sescn c^cs developing dunng serum sickness and sulfonamide therai 
■ 12B-135 (Sept) 1942 ’ 

' ^^f evident of the idle of hypersensitivity in the etlolc 

nodosa, another case associated with a sulfonamide react! 
Bull Johns Hopkins Hosp 71 37&-379 (Dec.) 1942 

TnWH “f penartentis nodosa. B. 

Johns Hopkins Hosp 77 43-48 (July) 1945 noaosa. » 

r’lsT" Springfield. Illinois. Charles C Thomas. 19 


EXFOLLVTIVE DERMATITIS* CL.VSSIF1C.VTI0N, DIVGI\0S1S 

-VND TREATMENT 

Robebt R Kierlaxd 


Exfolla.tv.'e deimatitis is an accepted diagnosis of mcdianc \tt 
for those who deal with and treat cutaneous disease it is better that 
e\fohative dermatitis be considered as a s}Tnptom complex of the slan 
which may be caused by diverse and unrelated factors Exfoliative 
dermatitis may represent a reflecbon on the skin of senous sx'stciii.c 
disease, may be an extension of a prc-e\istiug cutaneous dise^ise or 
may arise from purely local conditions In cert.un instances a sati> 
factor)' etiologic factor cannot be obhuned It is higlily important lliat 
an etiologic diagnosis be made if at all possible 
Exfohative dermatitis may be defined as a generali^ied or iiiiiv ersal, 
superficial or deep, diffuse, inilammator)' exfoliation of the skin, he 
quently associated xvitli paroxysms of pruntus, secondary crustina 
exudation or fissunng aud due to factors known or unlaiown •kU 
gradations of severity may be seen, vaiying from simple mild crxiliciiu 
and scaling to an intense inflammatory reaction of the skin jc 
companied by severe systemic manifestabons of deh>dration, toxemu 
and hypoproteinemia 

Many classificabous of the types and causes of exfohatixe diriii ititu 
have been given, no one of whidi is completely salisfactorx The c c 
given in the next seebon has the advantage of simplicity and Icinh 
itself to the more important problem of proper diagnosis and tnat 
ment 

CEtSSIFICVTION OF EXFOUATUT: DEIUI.VTITIS 

1 Caused bj eitnnsic agents ^ 

A SensiUMty to exlenul agents, usually local medications or canUc 
as 

RagxxLcd, d>es, mercury, tar. sulfonamides 
B Sensitivity to internal agents, usually mcdic-itions, such as 

Gold, arsenic, barbiturates, quminc, sulfonamides, alabtiw, pen 
2. Extension of other ciitaneoMS diseases or secondary to tlum or botn 
Psoriasis Pitinasis rosea 

Pitynasis rubra pilans Liclien planus 

Seborrheic deniiatitis IchtliyoMfomi etstlnc* cm 

Pemplugus foliaccus 
3 Secondary to systemic disease 
Lymphoblastomas 
Atopic deimatilis 
■1 Idiopatluc tvpeS 
Wtlson-Broeq 
PityTiasis rubra of Htbra 
Ritter, Leiiar and SaviU lyyics in children 
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Certain of the diseases mentioned m group 2 of the classification, 
such as psoriasis, pitynasis rubra pilans and others may ^ 

aoDropnately to group 3. yet the extracutaneous signs and symptoms 
oPthese conditions are meager and for that reason tiiese diseases are 
classified as they are Later, perhaps, as more Imowledge of “^ny of 
these condiPons is gamed, they wiU be grouped differenUy Further- 
more, the categones mentioned earber m this section may merp mto 
one another, for mstance, psonasis may be treated too mtensively with 
a chrysarobm or mercury preparation, with resultant generapaUon 
of sensitization or contact dermatitis Similarly a patient who has 
atopic dermatitis may receive ultraviolet irradiation to which he is 
hypersensitive and the condition thus becomes generalized or um- 
versal 


SYJIPTOMATOLOGY 

In discussing the symptomatology of exfohative dermatitis, the sub- 
ject will be considered broadly smce a complete presentation of each 
condihon that may eventuate mto evfohative dermatitis would be be- 
yond the scope of this paper In the section on diagnosis, the essential 
diagnostic findmgs will be given 

The subjective symptoms of a patient who has exfoliahve dermati- 
tis are vaned Frequently, the pahent has no subjective complamts 
at any time, as m some cases of evfohative psonasis or pitynasis rubra 
pilans More often, however, pruntus is a promment symptom in the 
majority of cases m which exfohabon occurs from any cause I^runtus 
occurs m paroxysms of varymg mtensity, usually at mght Burmng 
and other parestliesias may be promment A sensation of chilhness is 
frequently noted This is due to a more rapid loss of heat from the 
red and inflamed skm than occurs m normal persons The patient may 
also complain of vanous extracutaneous symptoms, as diarrhea, head- 
ache, malaise, lassitude and others, depending on the cause of the 
condition and the severity of the process 
Tlio objecbve systemic findmgs of exammabon depend almost en- 
tirely on the cause of the pabent’s exfohabve cutaneous disease The 
reactivity of the skm vanes markedly All gradabons of cutaneous 
uwolvcmcnt arc seen from the acute scarlabniform erythema of der- 
matitis medicamentosa due to a barbiturate or quimne to the dull 
erythematous, heavily hchemfied skm of a pabent who has chrome 
ncurodermabbs 


In ^es of exfoliahve dermabbs due to a sensihwty to medicabons 
used locally or taken mtem^y. the process is usually an acute one 
^ developing, brilliant erj^thema The full develonment 
of the dermabtis is reached m a few days to hvo weeks after whieli 
Iha rcdacss becomes duUcr. exfohabon begins anSe denote 
gradually clears Exudabon of serum from the acutely inflamed ^ 
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may appear at the height of the process, bemg usually most pronuiici!l 
on the lower extremihes, face, ears and m the case of a local rcaclici 
at the site of the apphcahon of the medicabon 
The dermatosis assumes a chrome character when the exfoliitne 
reaction is a part of an extension of specific cutaneous disease or \shtQ 
it IS secondary to systemic disease In this instance, the skin has a dull 
red hue, is frequently hchenified and presents xarying degrees cf 
scaling The type of sc^e present is usually not diagnostic but is some- 
times suggestive, as m cases of pemphigus foliaceus 
In addition to scahng, erythema and hchemfication of the skui, ci.i 
tarn other changes may occur m special sites Tlie hair may be tempo- 
rarily lost The nails frequently become thickened, furrowed and soft, 
then lose therr attachments and are gradually shed Infiltration of the 
skm about the eyes may result m ectropion The palms and soles nu\ 
remam normal but are frequently thickened, fissured and painful 
Generalized adenopathy is usually present 
In cases of chrome types of universal exfohahon, exudabou of scium 
with secondary crusbng may also be present and sometimes imoho 
a large part of the cutaneous surface With the loss of protein cither 
by shedding of the scales or by evudabon of serum, a state of inpu- 
protemenua frequently develops The basal metabohe rale os usuall) 
elevated, owmg to the loss of heat from the cutaneous surface 

DIAGNOSIS 

It should agam be emphasized that exfoliatne dermabtis is a siinp- 
tom and not a diagnosis The proper diagnosis of the type of 
habve dermabbs encountered rests frequently on concomitant evidcc'.t- 
rather than on the findmgs on the skm itself , 

A history of the site of origin and type of the original eruptioa ac 
its subsequent progression is essenbal The reacboii to 
appbed to the empbon or taken mtemally should be asccrtaimd. 
story of associated disease should be chcittd as, for example, ai 
and hay fever m associabou with atopic dermabtis An attempt 
be made to find other associated factors such as the folIowaUa 
family history of cutaneous disease, the influence of diet and cmotic-J 
tension on the erupbon, the subjtclne syTOptoins-tnit is, " 
itching or bummg— and general syaiiptoins such as fever, g 
mtestinal disturbance, headache and malaise j 

The skm must be thoroughly examined While tlie dt^cc ot 
ficabon and erythema and tlie type of scale are not J- ^ ^ 

rule, frcHjucntly one may find the primarv lesion of uie itiip 
oilier evidence of the basic disease on tlie skm or its appeii ^ ^ 
Removal of a specimen of skm for lustopathologic 
important and should be done in all obscure c.isls, 
which the specimen is removed for biopsy should be elioscti 
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if possible the primary lesioa should be removed and areas mdi 
sewndary’changi should be avoided Occ^onaUy, ^ f ^ 

lymp^de is advisable but this should not be done unl^s the diag- 
uosi^ cannot be made by other means The objection is that many of 

the operative sites become severely infected r ^ ^ <.v, 

The laboratory also aids m the proper diagnosis of patients wto 
eidohative dermatitis On all patients who have a chronic form of the 
disease, urmalysis, detenmnation of the hemoglobm, the number or 
erythrocytes and leukocytes, diSerential count of the leukocytes and 
morphologic exammation of the cells should be done Boentgenologic 
examination of the thorax, the sedimentation rate and the protem 
value of the serum are other important exammations Other examma- 
tions should be done when mdicated 
With the foregomg discussion as a preliminary, the diagnostic fea- 
tures of the conditions m each category may now be considered briefly 
Exfohafave dermatitis due to the local apphcation or mtemal ad- 
mmistration of medications or contact agents usually has an acute, 
rapid course The eruption itself begms as a bnght morbilliform or 
scarlabniform erythema, which rapidly becomes umversal m distribu- 
tion The eruptions due to atropme, barbiturates and quinme usually 
fade out m a few days to a week. However, those due to repeated 
contact with ragweed or other agents may progress to the ^omc 
form Of diagnostic importance are the history of medication or con- 
tact agent and the site of major mvolvement and progression Derma- 
titis from contact agents reaches its greatest extent on the exposed 
sites of the skin The gemtals and eyehds are frequently mvolved m 
any type of contact dermatitis 

The exfoliative eruptions from gold and arsenic begm acutely but 
persist for a long penod Prodromal symptoms may be generalized 
pruritus and transient erythemas Chemical exammation of the urme, 
hair and nails reveals the drug to be present m excess amounts 
Specific cutaneous diseases which progress to exfohative dermatitis 
are usually found to retam certain of their diagnostic features The 
modification of the eruption from previous treatment is important to 
remember The precedmg history m all of these cases is highly im- 
portant 

Psoncws may be recognized frequently by the presence on the 
scalp, elbows and kmees of the mica-hke, scaly plaques even m the 
presence of universal exfoliation The nails may show the characteristic 
mvolvernent of a thimble-like type of pitting and lateral onycholysis 
The pathologic exammation of a specimen of skin is helnful as 
psoriasis presents a rather characteristic histopathologic picture wkch 
u retained in exfoliative dermatitis of psonatic ongm There are no 
distinctive liboratory findings ^ e are no 

The features of umversal pitynasis rubra pilans are found m the 
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homy folhculor papules, each pierced by a stub of h ur, on Uie cioisuiu 
of the fingers and in the waxy keratodenna of the palms and solci, 
the hue of which has been likened to that of camauba w.u 11 1 : 
salnion-red hue of the expressionless face of the jiatient is often dis 
tmctive The disease may occur at any age but tlie onset is most fre- 
quent during childhood The pathologic findings of a biopsv aie 
significant The results of tlie common laboratory exaininalioos aie 
essentiallv normal, though if a vitamm A tolerance test be done tluic 
may be depressed values and a flattemug of tlie cur\e 

If seborrheic dermatitis becomes universal, tlie history of oibtt ami 
the primary sites involved usually lead to the correct dngnosb TLo 
eruption is most proimneut in the so-called seborrheic arcis-faci., 
scalp, presteriial areas, the upper part of the back and the bod> folds. 
The scalmg tends to be greasy \Vliile die liistopadiologic fiiiduigs nuy 
not be distmctive, odier conditions may be ruled out by iiieuiis of i 
biopsy The results of unnalysis and other procedures are ibiulli 
nomial 

Pitynasis rosea and lichen planus r.irely betoiiie sufficiently gener- 
alized to be considered witlun die scope of exfoliative deniutitis E\tn 
when they do, however, die story of onset and the sites of the oruniit 
emption are sufficieiidy clear-cut usually to permit a dngnosis Hbto* 
logic diagnosis of lichen planus can bo made The findings arc notwtd 
defined m pityriasis rosea wlule the laboratory is of little \aluc in ih 
ihagnosis of eidier condition 

Pemphigus foliaceus may begin xvidi the ordinary tvpe of huIIuU 
emption as seen in pemphigus xulgaris, only to de\eIop the c.xfoluli''^ 
reaction later in its course, or it mav exist in the form of in exfoluti"- 
dermatitis at the outset The patient is toxemic and frtquintb hai a 
low fexer The scales are easily detached, leaving a moist suifatc x, 
inflamed skin The hair and n.uls are frequendy lost Ectropieii a 
frequent and is due to the inflammatory infiltrate about Un. f ice c 
emphou is more moist than in the other types of exfoliative dvniuli 
and, during its course, bullae arc often present Nikolskvs si'^i 
ping of the skin) is usu illv present Viso, m contrast to the otlur 
of exfoliative dermatitis, there is the frequent mvolveintnt v ^ 
mucous membranes, vvhicli participite in the exfoliative 
Deadi usually results from inlercurreiit mfcetion or froiii eac h 
T he findings from the laboratory show a varyang degree of 
occasionally cosinophilia, and increased sediinentalion rate an 
proteinemia The histopathologic findings more than aiiyt in-, 
rule out o‘he>r conditions, althougli edein i is a prominent lea 
that supcrficul Lavers of the epidennis m ly be lost 1, i, 

Iclilbycsiform erythrodenna is a nre congenital uisi be ' 
its name implies, consists of ichthyosis with the ail e e , 
erv the’nia OccasionalK', bullae arc found, which uisappe 
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diagnoses may be entertained as the result of chlFereut patholoyc 
findings in tlie blood, lymph node and skm Evfohative dermatitis ac- 
counts for about a third of all tj^es of cutaneous lyinphoblastoiiu. It 
is seen especially m the later decades of life, m which 30 to 50 pir 
cent of all cases of evfoliative dermabbs are of lymplioblostic ongai 
While all pabents who have this condibon have a fatal outcome, tlie 
pabent may survive for many years 

In the older hterature, two types of axfohabve dermatitis utie 
descnbed which have earned to ^e present the names of tlie W'lbou 
Brocq type and pityriasis rubra of Hebra If actually these are dn 
bnct enbbes, they must be extremely rare. It would seem that, as 
knowledge of the causes of exfohabve dermatitis mcreased, patiiuts 
who were formerly classified m these two types were placed lu otlar 
categones Certairdy the Wilson-Brocq type when fully dt.\Jopi.d 
cannot be disbnguished on cluneal grounds from e.xfohative rcactioia 
of other diseases The older desenpbons of pityriasis rubra of lltbu 
seem to fit most closely the exfohabve derinatihs of lymphoblastoma 
It IS evident though that the cause of exfohabve dermatitis ui manj 
cases IS unrecognized or, m the present state of our knowledge, uii 
known 

In infants and children, types of exfohabve dermabbs were long 
ago described by Ritter, Lciner and Savill These are rare condiboai 
if such types do exist The first, Ritter’s disease, appears to be a variant 
of sbeptococcic impebgo in infants 

C03II'UG\TI0i>S 

The compUcabons of exfoliabve dennabtis may be mild or slu1‘ 
The most common complicabon of the skin is secondary mfei-tion wiL' 
pyogemc organisms This usually remains localized on the slm o * 
may mvade the lymph channels to produce lymphangitis and hm 
phadembs or may cause septicenua, p>eirua and metastatic abscis-» 
by inv'asion of the blood Corvncbacteriuin diplithcnae iiu> also ^ 
secondary invader and may remain unrecognized until the dtvi^I 
ment of peripheral neuritis or myocarditis W.iterhousc-l'ridi.n 
syndrome is rare but does occur, most often among cliildrui ^ 

Pneumonia is perhaps tlie most cotnnioii of tlie strious svs i< 
compheabons Hypoproteincmn is a common occurrence am sj- ^ ^ 
as a warning of future inanition Indications of hepatitis an nej m 
may appear as a toxic rcacbon In patients with a Icin^jim -* 
course of exfoliative dermatitis, a iiighir ineidiiice- of tulurculoav 

m normal persons is recorded . ^ 

If death occurs, it nmy be due to the disease itself, as m > r-", 
hlastoma, to mtercumnt infection, as pneuinonn. nr f<i mtml ' 
exhaustion 
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Treatment of exfoliative dermatitis is a difficult problem and £re- 
nuently unsatisfactory Fortunately, however, attempts can be made 
to reheve the pahenes discomfort while measures are bemg taken to 
make the proper diagnosis 

Local treatment to the skm is dependent on the acmty or chiomcity 
of the exfoliative process and on the amount of exudabon In acute, 
exudative reactions, treatment must be soothing and gentle, preferably 
m the form of baths, wet dressmgs and soothmg lotions Soothmg 
baths may be made accordmg to ffie followmg procedures A starch 
and soda bath is prepared by making a cold water paste of 1 cup 
(240 cc.) of cornstarch and % cup (60 cc,) of bakmg soda Tins is 
then placed into about one-half tub of warm water The patient bathes 
m this for twenty to thirty rmnutes daily or less often if the skm be- 
comes too dry A colloid or oatmeal bath is prepared as follows Boil 
2 cups (480 cc ) of bulk oatmeal m 1 quart (1 hter) of water for 
thirty to forty-five mmutes m a double boiler AUow to cool for fifteen 
mmutes, then add ^ cup (120 cc ) of bakmg soda Pour the enhre 
rruxture mto a gauze bag and tie shut Place m a bathtub one-half to 
three-fourths fffil of water at about 90° to 96° F The patient may 
stay m the tub one-half to two hours expressmg the oatmeal maA 


through the gauze and applymg it over the body The mash is washed 
oil thoroughly before the paheot leaves the tub Drymg should be 
done by patting and blottmg rather than by rubbing 
Many forms of wet dressmg are used and may be partially listed as 
follows isotomc sahne solution 09 per cent, bone acid 2 to 4 per 
cent, alurmnura subacetate (modified Burow’s solubon) 0 5 per cent, 
ahbour water 0 5 per cent, potassium permanganate m a diluUon of 
1 8,000 to 1 16,000 and silver nitrate 1 500 to 1 1,000 The dressmgs 
should be changed frequently, every bvo to three hours, so that the 
sbength of the solubon is not mcreased by evaporafaon of the water 
The dressings should not be covered by impermeable material, as 
if done, leads to overheating and undue macerabon No more than a 
thud of tile body should be covered with a wet dressing at any one 
tunc because of the danger of chilhiig and subsequent pneumonia 
.Vs the acuity of Uie process subsides, “shake lobons ” as calamine 
lotion, may be subsbtuted gradually for the wet dressmgs If the 
area to wludi the lotion is to be apphed is large, other medications 
such as phenol, should not be added to the lofaon because of the 
danger of ahsorpbou If die lotion proves too drymg, a mild nonim- 
tant oinhnent or oil may be apphed over the lohon 
The use of omhnenL is mdicated when the process has reached a 
subacute or cffironic phase of acbwty They should he apphed wu- 
boiuly and a trial should he given first This consists of applying the 
ointment to a small area of skm for at least twenty-four iSSe 



970 


ROBERT n KlEItLAND 


using It generally over the body In tins manner, many of tlio senoin 
local, untoward reactions from treatment may be avoided If the ‘Iml’ 
IS well tolerated, the ointment may then be spread gradually over the 
slon 

In patients exhibiting chrome hchemfied eruptions, stimulating oint- 
ments contaiumg tar and saheyhe acid may be tried cautiously at the 
outset of treatment, using the “trial’* method as mdicated in the pre- 
ceding paragraph. If there is any doubt, however, the soothing tvpes 
of omtments should be used first Brief, gradually mcreasiug esposme 
to ultraviolet radiation is of defimte value m chronic forms of erfoli- 
ative dermatitis, especially when the irradiation is given tlirough a 
thm film of crude coal tar 

It IS difficult to suggest on paper what is the best prepatabon for me 
on any given patient, and for this reason, the foUowmg general sug- 
gestions of therapy are given The choice and vehicle of a medication 
are deterrmned by the morphologic characterisbcs of the eruption. If 
in doubt, start treatment with the most soothmg measures, graduallv 
workmg up from wet dressmgs to lobons, from lotions to nuld ouil- 
ments and from soothing ointments to stimulatmg ones There is al- 
ways a possibihty that a mechcation may harm rather than relieve and, 
for this reason, “trials" of new remedies should be used Avoid ebang- 
mg to a new treatment as long as the eruption is improvmg under the 
old one 

Patients who have exfohative dermatitis need treatment mternally as 


well as externally It is important that a highly nutnbous, high-piotun 
diet be provided for those pabents who e.xude much scrum and hr 
those who have depressed values of protein The diet may be supph' 
raented, if necessary, by the oral admmistration of ammo acids or O; 
transfusion of whole blood or of plasma. In addibon to suppl>'n^3 
proteins, repeated small mfusions of whole blood seem to earrt 
marked tonic effect on many patients Ehmmabon diets may be <- 
some help m the management of pabents who have uxuvcrsol atop-^ 
dermabbs, altliough this is unusual Supplemental administration t 
vitamins has been recommended and seems of some value m iso - >■ 


instances ^ 

The antihistamine preparabons, benadryl and pyTibencainmc. ^ 
of some help in reheving paroxysms of pruritus hut seem oi ' 
value against the erupbon itself Autohemotlicrapy— that ^ 

muscular administrabon of o to 10 c c of tlic pabents own blooo ^ 
to three fames weekly— is of value and seems to act in the manner o ^ 
foreign protein Otlier medicabons, as the intravenous use of 
or calcium thiosulfate, maj be used but the detoxicating cncct o 
thiosulfates hab been largely disproved 
In a few types of e.\fohab\c dermatitis, otlier therapeutic 
.-ire available Dmitrcapiol (B\L. British antdcwisite) should te.v* 
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to all patients whose dermatitis is due to arsemc While exfoliative re- 
actions from bismuth, mercury and gold are more uncommon, BAL 
is of value m mercunal poisonmg and may well help those reactions 
due to bismuth and gold. Roentgen therapy is of much paUiabve value 
m the treatment of the cutaneous exfohabon of lymphoblastoma but 
must be given by those bamed m its use. Roentgen therapy may be 
used m other types of exfohabve dermabbs as well The results from 
the use of mbogen mustard and urethane m the beatment of the 
cutaneous reacbons of lymphoblastoma are mdetennmate as yet 
Arsemc is of value in the beatment of pemphigus fohaceus 

CONCXUSIONS 

Exfohabve dermabbs is a cnitaneous reacbon caused by many im- 
related factors and for that reason is only an unsabsfactory morpho- 
logic diagnosis This reacbon should be considered as a symptom 
rather than a diagnosis The various ebologic factors are considered 
and the sahent diagnoshc and therapeubc measures are discussed 
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"Atonuc PoWEIl" 

Before recorded lustory began 

Promedicus, symbol of Science, brought us fire. 

The altar and the hearth were our desire. 

On these were built the faidi and hope of man 
Then wood and stone and bronze and steel and steam 
In turn became the servants of our will, 

Knowledge we got and witli it tliought to fill 
Each need and want, to realize each dream 
Agam Prometheus brings a magic gift. 

Which scarce we know if we should ban or bless 
The boldest hesitate, tlic fearful cower. 

Before tlus weapon, deadly, sure and swift 
iVmazcd wxj stand, appalled at our success. 

For who are we to waeld this cosmic power? 

— Tiiomsos Ki.se 

WiffiNEVER I have attended a medical meeting at which the uses anJ 
dangers of atomic energy were discussed, the medical audicnte Iisi 
been extremely solemn and attentive Obviously all ph>sn.iaiis ue 
aware of the fearful potentialities of atomic energy and wish to leais 
as much as possible concerning it 

THE GOVERN^IEi\T,VL PROGILV3I IN DEVELOPJIENT OF 
CONSTRUCTIVE USES OF ATOMIC ENERGV 

It IS perhaps well to know something about the governments 
for development of research in medical applications of atomic 
Actually, although much has been accomplished, no final plans laive 
been announced as yet The governmental developments started 
the work of Section S-1 on Atomic Energy of the Office of 
Research and Development and conbnued witli activities of tlie 
hattan Engmeermg Distnct Investigabng Group Then the Scca-J* 
of Wars Interim Committee on Atomic Energy was established 

Workmg with this Interim Committee, Manhattan 
District Group developed cxcedlent plans for making radio-iso 
available for medical research This led to public ibon of an 
ment from lieadqunrters of the Manhattan pioje-ct on Avai J — . 

• Revued and tnlargcd from a paper on “Tli). geacral mrd «1 \,_- 

tnergy ” Read at a meeting of the American Pfiannaceudeal Maiu..-'- 
elation^ Kew \orL City, New ^ork, Dtccjnbcr 10, lO-JO 

072 
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radioactive isotopes'^ A committee of scientists lias been attemptog 
to develop a smtable mtenm mecbamsm for allocation and distnbu 

^°Supplementmg *ese developments, the office of Mr ^ 

BaruS, formerly Umted States Representative to ffie Umted Nabo^ 
Atomic Energy Commission, witb Dr Ricbard C Tolman as scie:^ 
adviser, prepared a number of extremely important report, mcluding 
volume 1 on general scientific information, volume 3, a bibuograp y 
and check list, and volume 5 on medical uses of atonaic energy ibe 
final decisions with regard to the government s plan for develo^ent 
of research on medical aspects of atomic energy \viU rest with the 
recently appomted five man national Atomic Energy Commission 
under the chairmanship of Mr David E Ldienthal 

FUNDA3IE1STAL CONSIDERATIONS WITH REGARD TO MEDICAL 
OSES OF ATOMIC ENERGY 

Apphcabon of physics m the practice of medicme began fifty years 
ago with Roentgen’s discover}' of roentgen rays Smce then exploration 
of atomic and molecular structure has been a major concern of most 
physicists ^ Knowledge of this subject advanced with John Dalton’s 
assumption that chemical compounds are composed of molecules 
which, m turn, are made up of atoms 
A sunple descnpbon of some of the developments m knowledge of 
atomic energy contributes to the understandmg of the general medical 
aspects These have been well described by Bacher and Feynman. 
Up until the tune of the recent studies on atomic energy, scientists 
had been able, for the most part, simply to regroup atoms mto new 
patterns Now nuclear physicists have discovered ways to transform 
atoms from one land to another This new abihty to transmute ele- 
ments rather than just to rearrange them permits control over an 
entirely new group of natural phenomena 

Each atom consists of an electron cloud m the center of which is 
a heavy nucleus Approximately 600 varieties of atoms are knoivn 
Many have the same land of electron cloud but possess a different 
kind of nucleus Two atoms that have different cores but similar elec- 
tron clouds are called isotopes Different isotopes of a smgle element 
usually are distmguished by givmg each a number This number 
represents the weight of ffie nucleus Thus, two hydrogen isotopes are 
known as H and H- There are two pnncipal isotopes of natural 
uranium, U“^ and 

\Vhat nuclear physicists have discovered is a way to change fhn 
nucleus of the atp Rutherford was the first saentit to sucefed^^ 
diangmg the nucleus of the atom He accomplished this feat m 1919 
by bombardmg nitrogen witli alpha particles thus changmg“ into 
0 <yscn .nd Laic, «h „f ,he c,clotr„?^d oISS 
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devices for producing streams of hydrogeu, deuteniun or helium 
nuclei, which have kmebc energies of several milhon eleeboa ^o!b, 
many other arbBcial transmutabons of elements have been accom- 
phshed by conversion of their nuclei The new nucleus, however, nu) 
not be stable When the nucleus changes, it may emit gamma raj's. \n 
isotope which is capable of changing from one loud to another is called 
a radio-isotope, Smee rachoacbvity can be detected easilj' with 
modem instruments, radio-isotopes can be located readily amoDg 
stable atoms This abihty to detect the presence of rachoacbve isotopes 
IS of bemendous value in the solubon of many biologic and chemical 
problems Radio-isotopes can be used m medicine and m scienbfc 
research as bacer elements 

In 1932, Chadwick proved that particles penebabng atoms had 
about the same mass as protons but possessed no electnc charge 
Therefore he called them neubons It is now the generally accepted 
opmion that all atomic nuclei are built up of neubons and protons 
By 1934, Fermi had bombarded a large number of chemical ele- 
ments with neubons Because the neubon has no elecbical charge, it 
IS not repelled by the atomic nucleus but enters it and thus a new* 
nucleus IS formed which usually is radioacbve 
The fission phenomenon was discovered m 1939 When uranium 
was bombarded with neubons, it was found that one of the leacticn 
products was a rachoacbve form of banum Meitner concluded that 
the banum must have been produced by fission, or sphttmg, of die 
uramum atom mto two nearly equal parts 
Soon it was realized that if it were possible to cause all the atoi^ 
m 1 pound (05 kg ) of uramum to undergo fission, approxiiuateij 
10,000,000 kilowatt-hours of energy would be liberated Likcwm;, 
when it was chscovered that two or tluee neubons are ejected ircrn 
the atom durmg the process of fission, it became apparent that tii^ 
neubons might m turn produce fission m other atoms and so on ^ 
a self-perpetuatmg cham reacbon occurred which would re 
enormous amounts of energy , 

Then came the work with fission of (plutomum) wmai ^ 
duced a bemendous evplosive release of nuclear energy and the a a 


bomb was bom . » rr 

Nichols and Ruhoff have said that some of the most im^i ^ ^ 

products of development of the atomic bomb are the host of ne v ^ 
that are now available for basic research in many fields 
medicme, cliemisby and phj’sics New raihoactne matcru ^ 
produced sjaithetically m a pile .-Uso, new radioactive 
tenals, new chenucal and physical processes and new ma a 
technics have been produced In the sum total of tliur ^ 
these new teclimcal and engineering methods may be o grcj 
than the power potentialities of atomic energy 
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Colm said that most of the radioactive species produced m a pile 
can also be made m a cyclotron A fevv species occur as the result 
of fission, however, which cannot be made convemently othei^e 
The combmed used of the pile and the cyclotron has brought me 
present list of radio-isotopes to about 450 The important contnbu- 
tion of the pile is that it can make certam radio-isotopes available 


m tremendous quantities , j .. j j. 

By virtue of their radioactivity, radio-isotopes can be detectea at 
a distance Therefore, samples need not be purified to the extent neces- 
sary for or din ary physical or chemical analyses Furthermore, the fact 
that each radio-isotope has its own specific and umque type of radia- 
bon pemuts exact idenbficabon 

Of particular significance m medicme is the fact that radiabon from 
radio-iodme extends outside of the human body and its approxi- 
mate location can be detected by placmg instruments on the surface of 
the body. For example, m studymg the effect of radio-iodme on the 
thyroid gland, the rate at which it enters and leaves the gland can 
be followed contmuously Such studies were impossible before manu- 
facture of radio-iodme Once proper informabon was available, a 
method of ublmng larger amounts of radio-iodme m treatment for 
hyperthyroidism was developed 

It has been stressed by AUison and by Cohn that there are tremen- 
dous possibihbes of ubhzabon of radio-carbon because among die 
many atomic species which make up hvmg matter carbon occupies 
a umque posibon owmg to the enormous number of compounds it can 
form Cohn expressed the opmion that it is possible that discoveries 
made m researches with the carbon isotope C*^'* may be as important 
and far-reaching as the discovery of fission itself However, because 
of its long life, use of C'* therapeubcally may be extremely dangerous 


ATOMIC ENERGY AS A SOURCE OF PO\?ER 
Before tummg to general medical apphcabons of atomic energy, I 
ivould like to consider the pomt which has been made with regard to 
mdustnal power Industrial scientists are m general agreement con- 
fining the fact that a tested method of exbactmg energy from atoms 
for producbon of mdusbial power is not known nor is one likely to be 
taown for sevend years Known supphes of uramum and thonum are 
limited. U-^ which must be extracted from (uramum m its 
mtural state), is costly Because it does not produce high enoueh 
temperatures for power, must he enforced by ^ 

'“i if r. 

The deadly rays emitted by atomic fission may mterfere with utili- 
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actenstically a disease of duldhood and young adults The long bones 
are most often affected but flat bones are also frequently primary 
sites Pam and swelbng are usually noted m these cases Roentgeno- 
grapbically the findmgs are (a) metaphyseal locations usually, but 
not always, (h) no early medullary mvolvement, (c)enlargement of 
the diameter of the bone shaft when destruction is extensive, and (d) 
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ciscs, non-ncoplashc as well as neoplastic ’ ^ 



h krusek 

may be done to workers whn ^ of detecting damage ulifdj 

dangerous radrahous '"adrerlenllv b fte. 
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value These are P“ rvnh a Sf'hfe oM j*? j drmpiuac 

with haJf-irves of 12 6 hours aud M 1 f""* 

only limited ouanbh^ nf fL J^ ^ ^ ’ respectively Until recently, 
the costly and bme rZ ^ * have been a\ ailablc from 

piles ca/nrn^rU cyclotron bombardment Now, enstiag 

meicaTn^eT^ 'vdl be adequate fof 

cySezSa'virat" I"'’. M 

some^deZl for long periods In IcdS 

undesirablf cn-t rr ^at treatment wth P^* results in fewer 

m treatment hnf occur when roentgen rays are einplo)e£l 

iodine IS nnf hi ^ greater prolongabon of life Radio- 

ism ^ only in treatment of hypertliuoal 

ci^ed thyroid gland, on the otlier hand, Im not been 

IffeothL radio-iodme, though a noticeable palliatiw 

ettect has been apparent m a few cases 

^ assoaates at the Mayo Clunc have emplou'd radio- 
pbospho^ as a therapeutic agent smee 1911 The most favorable 
observed in treatment of polycjthcmia vera. 
patients treated to date, 80 per cent obtained satisfactorv le- 
missioas lasting for from five months to four years Partial rctnisnoai 
were obtained m the remaimng 20 per cent With recurrence of tl.< 
polycythemia vera months or years later, remissions were inductJ ■’ 
second time after subsequent treatment with the isotope In trLatai-a 
of chronic forms of leukemia, remissions similar to tliohc obstrvn 
after roentgen therapy were induced with radio-phosphorus 
Rhoads and Solomon made the significant observation that d>- 
very fact that two forms of cancer, leukemia with its albed disoidi i, 
juid thyroid cancer are now treated willi radioactive isotopes sug-,-^-' 
however, that other types of neoplastic disease maj be found to b; 
suscepbble m the future In particular, the s>Tithcsis of radioactnr 
elements mto compounds which already have a dtinoibtrable p*o' 
ological effect on neoplastic disease must he exjilortd '* TIit> 
that it w'as easv to imaguie tliat radio-isotopes miglit be pro**— 
as a simple subsbtute for roentgen rajs in photography and tli.i-- 
that it might be possible to provide a safe, smiplc and in^tp^ ta- 
method of taking ordinary roentgenograms in remote parts t- — 
world where convcnbonal roentgenologic apparatus is not 
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gineeruig District Groiip,“ said “A « capon has been dev eloped tint 
IS potentially destructive beyond tlie wnldcst niglitmarcs of the iimci 
nation It is to be remembered iliat Uio energ}' released in uranium 
fission corresponds to the ntihzabon of only about 0 1 per cent of its 
mass Should a scheme be devnsed for coni'crling to cnerg)' even as 
much as a few per cent of the matter of some common material, avail 
zation would have the means to commit suiade at wall.” 

This led Yates to remark “Civilization stands in the tw'iliglit zone 
between a possible Utopia and ultimate destruebon . Wholesale 
even planetar}' deatli has come to Iwe among us ” 

Dr, Baymond B, Fosdick, president of tlie Bockefclier Foundabon, 
stated tliat tlie search for truth concerning atomic cnerg}' "has toda) 
brought our civilizabon to the edge of the ab}’ss, and man is con- 
fronted by the tragic iron}' that when he has been most successful in 
pushmg out the boundanes of knowledge, he has most endangered the 
possibiht}' of human life on tins planet Tlie pursuit of trutli has at last 
led us to the tools by wlucli we can ourselves become tlie dcstrnv ers 
of our own insbtubons and all tlie bright liopcs of the race ” 

Fear is a strong factor in our concern wadi atomic cnergv and this 
apprehension should be recognized Fosdick said "Now w c arc face 
to face with tins urgent queshon Can cducabon and tolerance and 
understanding and creabve intelligence nm fast enough to keep «s 
abreast with our own mounting capacity to destroy?” 

At tlie opening session of the United Notions Atomic Encrg> Com 
mission, Bernard M Baruch said “Behind the black portent of tlie 
new atomic age, lies a hope wlncli, seized upon wath faith, can work 
our salvahon If we fail, then we have damned ever}* man to be tlie 
slave of fear Let us not deceive ourselves we must elect world peace 
or world dcstnicbon Science has tom from nature a secret so v ast in 


its potcntiahbes tliat our minds covv'er from the (error it creates 
Science, w hich gave us tins dread power, show s that it can be mad'’ 
a giant help to humanit}, but science docs not show us how to prevent 

its baleful use Only in the will of mankind lies the answer H 


IS a problem not of physics but of ethics " 1 1 f 

Furthermore, Albert Einstein has commented on the problem o! 
atomic cnerg}' by stahng "Science has brouglit forth^this dancer, 
but tlie real problem is in the minds and hearts of men , . r 

Having faced the fact that atomic cnerg}' possesses fearful imtcntiai 
dangers, what can be done about it? McGravv sounded the 
when he said ^Ve hold m trust n power that is capable of unravfuns 
the verv fabric of our cmlizabon Eqinllv it may Im suscepb » r ' 
development as a might}’ force for human welfare But we have pr - 
the dcsboicbve use wIiiIc the constructive applic.abons arc $b i •' 
realm of spcculaUon At one giant stndc our scientific anoj * 

nological development lias so far out-distanced our socia e 
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that we have no choice but to turn our full powers of creative ima^- 
nabon to control the forces we have udeashed and to bend them to 

man s use rather than to his destruction ” 

Physicians may weU stand m the forefront of the ranks which wih 
ahgn themselves m the battle to turn this mighty force from man s 

destruction to man’s benefit , j 

Only now are the first feeble efforts bemg made m this duecUon 
and, as was mentioned m the Lahenthal report ^ “We are probably 
no more able to foresee the ultunate frmts of development than wCTe 
Faraday’s contemporaries to understand what would come of the dis- 
covery of electro-magnetic mduction” 

Two great fields exist for beneficial use “the development of atomic 
energy as a controlled source of power” and "the apphcation of radia- 
tions and radioactivities to the growth of the sciences and practical 
arts Atomic saentists beheve that “it is probable that the exploita- 
tion of atoimc energy as a tool for research will outweigh the benefits 
to be denved from the availabdity of a new source of power ” They 
dunk that it would not be astomshmg “if the greatest benefit of this 
program were in fact to he m therapy for some of the neoplastic 
diseases, such as cancer, or m the mcreased understandmg of bio- 
logical systems or of the reahhes of the physical world, whidi will m 
turn open up new fields of human endeavor ” 


CONCLUSIONS 

t 

Nuclear scientists have unleashed a mi^ty power for evd or for 
good and every effort must be exerted to make certam that the poten- 
bahties for good are those which are developed Aheady m the field 
of medicme a number of promismg leads have been made for chmcal 
utilization of atomic energy and even bn^ter vistas open m the field 
of medical research We physiaans must provide leadership m diver- 
sion of the enormous forces of atomic energy from warlike to peaceful 
saentific pursuits, for, as Fosdick has said, this is "the mighty impera- 
tive of our fame ” 
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A CONSroERATION OF CERTAIN DISEASES OF 
INTERNATIONAL IMPORTANCE 


Thomas B Magath 

Although it is true that from tune to tune the importance of certam 
diseases has vaned with respect to world-wide significance, only five 
have remained on the mtemabonal list smce the earhest consideration 
of mtemational quarantine at least 500 years ago This does not mean 
that there are hut five diseases which are of mtemational importance, 
hut rather that pubhc health officials for all these years have con- 
cluded that these alone are sufficiently important and amenable to con- 
trol to justify efforts to keep them withm national boimdary hnes and 
to justify laws, established by treaty, to prevent theu entry mto coun- 
ties which are free of them 


SOME FACTORS IN DlSSEttHNATION OF DISEASES 

Geography, customs, trade routes and wars play important roles m 
eases m mtemational import Throughout historical tunes records 
in rate that whenever masses of people moved, because of economic, 
po cal or rehgious pressure or as a result of the desue for new ad- 
ventures in co^erce or because of wars, mcreases m the prevalence 
o^mmimiMble diseases m the new areas mvaded have followed and 
ue^en y the introduction of entuely new diseases has occurred 
pTtpnc^ ^ nomal flow of traffic has furnished clear-cut examples of 
oalnin ° ^ease, such as that of the mtroduction of measles and its 
cal^tous effect m the Faroe Islands m 1846 

the most potent factors m the spread of diseases 
thn-iP nn L ^ * nve trade, the effects on man’s body have been equal to 
fever tin 1 stated with certamty that yellow 

era filanasis were mtroduced mto the West- 

other ^ 11 ^® slave trade from Afnca and it is likely that 

Evef?n^“’ ' j®^’ mtroduced by die same method, 
and nrei-nirJ ^ ^ssen^ation of diseases due to econormc custom 
Afnca and th^M jra caravan routes of North 

southerly direet Annually as the caravans swmg m a 

^ vr„“l j follows m their wake, as do 

overlmd commp disease Quarantme regulations as apphed to 
die sea lanes whera^^'!! nwer been as effective as when apphed to 
quency of hnuted m number and the fre- 

number of vessels available 

K • ne of the most important avenues for the spread 
983 
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of disease fins been Uic pilgrim routes of tlie Middle East and Indui 
Tlicrc die pressure of religion manifests itself in die annual urge, life 
the hormonal urge of birds, to migrate to some particular place where 
a change of body and soul maj be effected There are manv holv 
cities besides Mecca m diose countries and all along those routes one 
may see e\adeiice of the disastrous effect of disease Bccognizing the 
potential hazard of diese migrations, die countnes involved base made 
treaties designed to control this dangerous situation and dicrcb} Ime 
presented almost completely the spread of disease from pilgnmages 
in modem times The regulations are troublesome, exacting and, at 
times, liumiliahng to diosc of certain rchgious groups, tlicir rcligioas 
urge must indeed be great to cause diem to sumiount such a gamut 
of hurdles in order diat they ma> prostrate themsehes before the 
slmne of dicir choice 

The basic method of control is axerciscd by means of a pilgnm's 
passport Aside from die entries and requirements wliicli Insc to do 
wadi his polibcal and social status, entnes arc made relabxe to the 
pilgrim’s medical histor}’ and die steps which have been taken to 
prevent his being a carrier of disease and to assure bis having been 
immunized against diseases die names of which appear on (he inter 
nahonal list 

As a rule die pilgnms arc assembled in camps and held dicrc while 
the necessary procedures are earned out At times such camps con- 
tain as many as 30,000 persons Tlie process starts xnth a soap-and 
water shower bath, frequendy the first the pilgnm has exer had, and 
at the same time Ins clodiing and baggage arc stcnlizcd wadi steam 
He is given a medical axamination and, if lous)’, bis hair is shwed 
and he is spra 3 ’cd xnUi dclousmg agents He is dicn immunized agim't 
die quarantinablc diseases indicated for die region and detained unm 
he is immune and has passed through the pcnocl of incubation of th" 
diseases in quesbon On his return tnp die process is repeated, in so 
far as examinabon, dclousmg and badimg arc concerned, and he u 
detained for a bme greater dian die incubation penod of plague 
and cholera Now that yellow fever has reached the cast coast e, 
Afnca, mterest is being centered on diat dread disease and means 
of presenting its spread arc being imposed on traxclers to Mecca bom 
areas across the Red Sea and the Gulf of Aden 

It wall be at once apparent that the imposibon of sucli mca^ir 
is unpractical and unnecessar)’ m the normal course of 
and that such measures, if msfibifcd, would rcstncl intcmabOTi 
mcrce to such a degree diat the public would not tolerate it 
to trade is probablv' not so great as die urge to follow* icligimi * 
toms, as cxidcnccd b\ the fact that, m regard to 
sicnficc appears to be great enough to deter the behexer Irom 

mg bis objeebx e 
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international quarantine 

Oncm.-Altliougli international attention to tlie spread of disease by 
means of transportation has been evident since Bibhcal tow, when 
a quarantine against leprosy existed, and while Justo prob^ly 
some quarantme regulations, it was not until fte last qu^er of toe 
fifteenth century that the word “quarantine was used and that 
definite regulations were promulgated This was done in Venice 
was followed by pubhcabon of a more formal code m MarseiUes 
Plague had mvaded Europe from the Levant in the fourteenth cen- 
tury and its ravages had been felt by the rich and poor alike It was 
not until the early mneteenfh century, however, that a broadened 
mterest m international diseases caused the first conference on toe sub- 
ject to be convened m Pans m 1851 By then yellow fever had ap- 
peared m Spam and cholera had invaded Europe and Amenca At 
first, measures were mshtuted against plague, then cholera and yellow 
fever and finally, m 192fl, exanthematous typhus and variola There 
are some regulations govemmg leprosy and anthrax with reference to 
the United States, but those pertaimng to leprosy do not apply to 
nationals and those pertaimng to anthrax apply only to possibly in- 
fected bnsdes In an attempt to control psittacosis, traffic m psittacme 
buds IS also regulated 

Quarantme regulations m the United States were first issued a 
century before toe Declaration of Independence by toe colony of 
Massachusetts Bay against a plague, probably yellow fever, m Bar- 
bados The first detention hospitd was established m 1757 at Rams- 
ford Island but the first basic legislative act was not passed imtil 1893 
This law has been toe controlling measure against the mtroducbon 
of disease to our shores until the law of 1944, which did not depart 
much from that of 1893 Modernization of both laws and practices 
of quarantine has been so slow that medical knowledge and epi- 
demiologic informatioa often have been far m advance of practice 
Those nabons which are separated from others by long reaches of 
ocean have always rehed for protecbon on the bme it requued trans- 
portabon to bnng new populabons from countnes m which exobc 
diseases were present Generally spealong, the elapsed bme of travel 
by boat from Asia, Africa or Europe to Amenca allowed toe develop- 
ment of most cases of quarantmable diseases to take place m passage 
so that when the boat docked, the senousness of the illness was at 
once apparent, quaranbne measures could then he apphed without 
the necessity of exhausbve search 

As fralBc has become speedier, toe need for addibonal measures 
has become mcreasmgly evident Some cognizance of this was oh- 
scn,'ed in the deliberations of the Health Council of the League of 
Nabons and a pracbcal appheabon of modem knowledge was made 
in the Far East This application consisted of a system of reportmg 
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the presence of quaranUnnbie diseases promptly by cable and radio 
to a stabon in Smgapore and redistnbubng tlie informabon from there 
to \^ous pomts in the Far East A similar s)'slem was inaugurated 
in the Western Hemisphere under the auspices of the Pan-Amcncan 
Sanitary Conference, but the system was slow because of the method 
of reporbng, consolidating and repubhslung information 
During the period just shortly ended, tlic United States and other 
countries have made die bill of bcaldi, a fifteenth century’ inicnbon, 
the basis of quarantine pracbee, and in the United States its use was 
not abandoned unfal after the report, in 1944, of Uic Interdepartmental 
Quarantine Commission Long ago all the principal countnes had con 
eluded that it w’as necessary to know about sanitary' conditions at 
ports of departure before the boat arrived wath the information on its 
bill of health Accordingly', consuls have been reporbng important 
facts about ports of the world by mail or cable and Uiese reports reacli 
ofBcial hands long before the bill of health, although even reports of 
consuls are someb'mes delayed in getbng into the hands of tlic officnl 
who must take prevenbve acbon 
Recommended Practice.— It should no longer be necessary' to make 
a plea for some form of rapid communicabon of facts concerning the 
prevalence of important commumcable diseases so diat countnes maj 
set up quickly the proper screen against them Tlic rapid fiicht of 
airplanes and the anbapated speed of boats link all countnes to- 
gether in terms of bme Certainly know'ledge of w'orld-wndc distnhii- 
bon of disease is one basis for control in mtcmahonal traflic. 


The Interdepartmental Quaranbne Commission proposed a radio 
network avith focal pomts at Singapore, Moscow, Alexandria, Gentna 
and Balboa Tliere the reports made at wceklj intervals from Uic rc 
specbve areas would be consolidated and rehroadenst die next day 
Under speaal condibons of epidemics the airway’s’ radio systems 
would be used for mformabon relabve to indiv’idual plane flights 
Next to general mformabon about diseases prevalent at given po'U, 
specific mformabon about the passengers is necessary At present such 
informabon js at best haphazard and traffic is slowed up for all w 
cause specific informabon is not at hand. It is necessary' to 
facts about each passenger in intcmabonnl traffic (1) in wint coun- 
tries has he been during the last two w'ceks and (2) Avlicn and 
w’hat diseases has he been immunized If a simple c^d Rowing i 
facts were earned by each passenger in intemabonal baffic, ‘ 
could tell at once what acbon to take wiUi reference to cicii i ) 
intemabonal agreement immumzahon procedures were to be • 

when indicated, before travel was allowed, htUc action ^ 

required w’lth reference to most passengers Those r«Jd‘n^ 
weeks pnor to passage m w ell-sinilatcd countnes ""J ,V 

free of quaranbnable diseases would require no inspection 
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munizabon against smallpox were required, no hazard whatsoever 

would exist , 

The £ollo\ving rules, if apphed to countnes m which reasonable 
sanitary standards prevail, would suffice to protect citizens in one 
country from mtroducbon of quarantinable diseases from other coun- 
tnes 


A. To be detained for observadon 

1 Persons ejtposed to pneumonic plague witMn seven days beiore 

arrivaL nr x. 

2 Persons, unvaccmated against or nonfanmnne to yeflow fever, who 
departed, less than six days before arrival, from an area in which 
epidemic yellow fever was prevalent. 

3 Persons who have been exposed to smallpox within fourteen days 
before arrival and who have not been vaccinated within the pre- 
ceding three years and refuse vaccination on arrival 

Detention of persons m the foregoing categories need not be in a hospital but 
posons in the second category should be required to remain behmd screens 
B To be released under surveillance 

1 Persons who departed less than six days before arrival from an area 
in which endemic yellow fever occurs and are unvaccmated or non- 
immune 

2. Persons who arrive m less than five days after departure from an 
area in which epidemic cholera is prevalent and who have not been 
immunized. 

3 Persons who have been vaccinated on amval, who have been vacci- 
nated within the preceding three years and who have been exposed 
to smallpox within fourteen days before arrival 


Transmission of Insect Vectors by Airplane.— With the advent 
Md ^ansion of traffic by air, new hazards came to the attention of 
ealth authonbes Not only could passengers be transported to new 
^^tnes during the incubafaon penod of a disease while they ex- 
' Id symptoms, but it was thought that the plane itself 

'ou d act to transmit vectors (insects) of disease from country to 
^^hy The first regulahons designed to prevent the occurrence of 
ico as might result from transmission of vectors was 

e y the Umted States Pubhc Health Service If its action was not 
fnr t reasonmg, at least the Service must be given credit 

llnnlvung The regulabons were based on the theory that 
com ^ infected with the virus of yellow fever might board a 

the 6*''® ^s® to an epidemic of yellow fever m 

m thuT' ^ and ffiat Anopheles gambiae nught be implanted 

anuonrTi^^ Similar means In neither mstance does the theory 
cntlv h-i'nA^' ^ mstance the theory was appar- 

nepp— ^ v. c” ^ evaluabon of the factors which would be 

did not TP t ^ outbreak of yellow fever could take place It 
"hich r>rp ^ liabitat and flight range of Aedes aegypb, 

P ude the likelihood of spreading yellow fever by plane In 
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the second instance die dieory was based on die notion dial Anopheles 
gambiae amsed in Brazil by plane It now appears tins nas not the 
case but diat fast Frencli avasos actually were responsible for the act 
As a result of careful study and evaluation it now appears dnt the 
anplane has never been responsible for die transmission of a new 
insect v'cetor of disease into and its implantation in a countr}', even 
in the absence of dehberale preventive measures Such cannot be 
said with any degree of certaintj' woth reference to agncullural pests 
and it IS here that defense mechanisms must be set up Tlie use of 
the freon bomb with pjTcdirum has proved to be cfFcclnc ngunst 
many tj'pes of vectors w'liich might transmit diseases and whicli might 
be suggested as possible stowaways However, against agncuUural 
pests there has not been established as yet a simple or even an dab 
orate effective bamer 


DISEASES OF INTEREST DURING AND AFTER WORLD WAR 11 


With the approach and dev'clopment of World ■\^h^r II a number of 
other diseases besides diose listed as quarantinable became die subject 
of wide interest and aimety. It was necessary to cyplore die dicon' 
diat the extreme rapidity of travel winch would bnng great niasscs of 
men and women into new countnes might affect the health of a grcit 
many people, so diat, for a while, a kind of hysteria gripped the coun 
tr}’ Phi^sicians and others began to speak of, and publish dire pre- 
dicbons of, senous epidemics and wodesprend disease Public concern 
eventually forced the three Surgeons General to take some steps wlilcli 
they knew were unnccessaiy' and of htdc value A careful considern* 
hon of the epidemiologic bchavnor of the v'anous diseases and a 
knowledge of the measures which could be applied to control tlicm 
under mihtarj' authonty should have given more sense of sccuntv 
than w'as exhibited A review of die results may now be used to 
demonstrate the effectiveness of die measures cmplo}cd and the nature 


of certain diseases ^ 

Plague.— Plague did not occur among any of the armed forces n 
the United States, hence it was not brought to our shores b> this pc'- 
sonncl As a matter of fact only four persons suffering from 
hav'c been brought to the United States since 1924, the last one * 
than thirteen vears ago Plague is, however, prevalent ^ ' 

rodents in at 'least twelve stales and during the war appeared 
in Tacoma m rats The danger rests not so 

person who has plague as in introducmg mfcctcd ,, j„ 

entirely a problem of surface vessels, aldiough wi / i 
number of cargo planes, die possibililj of * {ji'm in 

O-mg rats m tins manner must be given more ^ , 

tlie past. Vacanc against plague w.as used in a fi w sclectc p 
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The frequent difficulty in differentiating this tumor from osteomye- 
hhs should be emphasized Smce histologic identification may be 
impossible after radiotherapy, it is imperative that no irradiabon be 
given until diagnosis has been established by biopsy 
Treatment —Radiation therapy is indicated Surgery is not usually 
employed 



A S 

Fig 64 — Angioendothebotna, metastatic in lungs ( A. L , male, aged 9 years) 
The primary lesion in the sacrum occurred at tlie age of 8 years Tins responded 
well to radiabon The pulmonarj lesions {A} responded poorly to Irradiation 
therapy A bilateral pneumothorax (B) occurred during the course of treatment. 

Metastatic Bone Disease.— Osteogenic changes may appear in neu- 
roblastoma, retinoblastoma and leukemia, but these usudly may be 
differentiated from pnmary bone tumors by clinical and other corrobo- 
rahve data, in eacli mdividual disease 

NEOPLASTIC DISEASES OF LYJlPnATIC AND BLOOD-FORMING 

ORGANS 

The neoplastic diseases of these tissues are leukemia, lymphosar- 
coma and Hodgkins disease 

Leukemia —At the onset the; disease may simulate tlie ordinar}' 
acute upper respiratory' illness of cluldhood Among the chnical find- 
ings m leukemia are bleeding in the skin, as etndenced by varynng 
degrees of purpura, and into tlie mucous membranes, and occasion- 
ally profuse hemorrhage may ensue Dyspnea may be present if tlicrc 
IS a mediastinal mass or leukemic infiltration The temperature may 
be elei'ated in acute cases Ly’mph node enlargement, local or gen- 
eral, IS a \anable physical finding Pam m the long bones may' or may' 
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there is not good evidence that it played any role m protection of the 
armed forces The hberal use of DDT in rat runs and the excellent 
programs of rat control of the Army, Navy and United Stat^ 
Public Health Service played an important role in preventmg the 
spread of plague The most promismg measure designed to prevent 
the spread of plague is the campaign of the Umted States Pubhc 
Health Service to insist that ships and boats be so built that they 
cannot harbor rat colonies It is unforhmate mdeed that the Navy 
did not earher accept this program althou^ naval craft are rarely 
permitted to harbor rats 

Pneumonic plague was not a problem m the war and fortunately 
its occurrence for some years has been confined to small areas m 
Northern Chma 

Cholera.— The armed forces escaped cholera dunng the war and 
would have had no cases yet had it not been for a group of fourteen 
men who, disobeymg all regulations, acquired the disease m Chma 
after the close of hostihties All personnel gomg to cholera-infested 
areas were vaccmated and the evidence clearly favors the conclusion 
that the procedure was effective. The danger of implanting cholera 
m this country is small, the numerous hospitals, the well-samtated 
irater supphes and the increasmg number of water carriage sewage dis- 
posal systems preclude epidemics of this disease. The attention paid 
to water and sewage m the armed forces should have allayed the 
fears of any apprehensive mdividual No person suffering from cholera 
has entered the United States durmg the last twenty-five years 
YcUoif Fever.— Yellow fever was not expenenced by the armed 
forces At the begmmng and before the pattern of the war was de- 
termined, there was ^us^cation for the universal use of yellow fever 
vaccme m the Navy and its general use m the Army After that, how- 
ever, there was httle justification for its use although it was late m the 
ivar before the order was modified Our troops were never m areas 
m which yellow fever was present The coastal cities of South America 
and Africa are free of the disease, and the Orient and India have 
never known its presence 

Fever.- Typhus fever, because of its prevalence durmg 
World War I, was greatly feared and elaborate precautions were taken 
to pic\ ent its occurrence in the armed forces Vaccme was the chief 
weapon of defense and it proved to be highly effective Although 
masses of the forces of the United States were frequently e-xposed to 
e ^^ase in severe epidemic form, only sixty-three members of the 
am^ forces contracted the disease and almost all were but mildly 
L A DDT protected the pubhc and prei^ented the 

spread of disease In countries like the United States, where soap and 
of ^'^njfful and reasonably clean clothes the rule, epidemics 
>pnus should not occur, and since only six persons suffenng from 
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fever, wjth 12,63^ recorded cases, presented no uitcniatioml prob 
leni ' 

Dengtic Fever nnd Bacillnrv Dveenterj. — Tliere is no way to cs 
timate tlic number of cases of dengue fev cr and bacjllarj dv’senfen 
whicli occurred during the w’ar Dengue fev er has occurred in epidemic 
form in Uie Umted States several times and is transmitted b> mos 
quitoes of the genus Aedes Bacillary dysentery has been cvcr-prcscnl 
Both diseases played disastrous roles during the war, but tlic nature 
of these illnesses does not justify then- bemg treated ns qiiaranlimble 
diseases 

Filnnasis,— Of the many infeebons caused bv’ helminths, surpns 
mgly few were encountered in large enough numbers to make consid- 
erabon of them important from a pubhc health standpoint Two in par- 
hcular caused widespread comment filanasis and schistosomiasis One 
of these mfeebons was caused by Wuchcrcria bnncrofb, this infection 
together with those caused by all other filanal worms was diapioscd 
13,862 times This number is subject to considerable doubt as to its 
accuracy, for in the group the diagnosis was made more often from 
signs and symptoms than from positive idenfaGcabon of the w orm i\s 
a matter of fact idenbficabon of the W'orm was rarclj' accomplished 
In perhaps a half dozen the microfilana of Wudiercna was identified 
and m some, adult worms were found in l>'mph nodes removed for 
biopsy An unknown number were diagnosed on tlic basis of signs and 
symptoms and a posibvc skin or precipitin test Most of tlic total 
number of infected persons have now been declared to be free of 
signs and symptoms of mfeebon and almost none now have micro 
filanae in tlieir blood Two cases of infection by Loa loa and one bv 
Onchocerca were identified In a few', Mansonclla ozzardi was found 
There is none in posibon to infect others and the disease is, tlicrcforr, 
not a public health menace in the United States In so far as fihmsw 
IS concerned, World War II did not scrv'c to spread the discise i' 
much as did a few boat loads of slaves brought to Cliarlestoti, Sontn 
Carolina, years ago The fact that it requires a group of hciulv in 
fected persons Imng in a reslncled area to establish a foais for 
semmalion of Wuchcrena bancrofti, definitely limits tlie possibibtv o 
establishment of new areas removed from ahead) existing enm n 

areas . ,1 

ScIiiBloBominsip — Scliistosomiasis caused by tlie llircc species vv i 
affect man was obscrv'cd in American service men and vvomcn 
was the otlier hclmintliic disease to create great concern Old) a 
infectious due to Schistosoma mansoni and Schistosoma Incma 0 1 • 
w ere diagnosed How ev er, about 1,672 cases due to Scbislo'cnm j3i ^ 
cum were observed Fortunately most of the infected ‘ , 

recovered but some arc still cxcrcbng ova Tlicrc arc no 
in North Amcnca in winch the cercariac of cither Scbisto'oma j 



993 


DISEASES OF INTEBNATIONAL IMPOKTANCE 

cum or Schistosoma haematobium are able to develop a^d it is, th^ 
tore, unlikely that these worms can become established on con 
anent On the other hand, there are snails the 
which Schistosoma mansom can develop They are restricted to are 
m the South but the possibihty o£ their becommg infected m nature 
seems at present to be remote Persons harbormg Schistosoma mansom 
have entered the Umted States many times before the war and no 
area of endemiaty has yet been established 
Inteslmal ParasUes.-There were many mstances of infection of the 
gastro-mtestmal tract by parasitic worms in the armed forces Even 
the approximate number will never be known Certainly there were 
several thousand cases of ascanasis, tnchunasis and imcmanasis The 
mfechons were, for the most part, hght and clmical symptoms were 
usually lackmg These diseases are not propagated unless certain 
physical factors exist and samtahon is minimal Where conditions are 
suitable, these worms are already present in the population of North 
America and the addition of the worms from overseas will not ma- 
tenally affect the situation This is true except m reference to one 
species Ancylostoma duodenale has not been present m the United 
States, or at least it has been rarely encountered. Infection with it is 
usually more severe than that with Necator amencanus and its mtro- 
duchon by members of the armed forces may presage a more severe 
form of hookworm infecbon m the years to come 


SUMMARY AND COMMENT 


From the foregomg considerations it may be concluded that diseases 
whose ebologic agents have intricate life histones have a strong 
tendency to remam fixed geographically, and even the mass move- 
ment of people mto and out of such areas does not result m implanta- 
tion of these diseases m new areas if modem preventive medicme can 
be practiced On the other hand, smee trafiBc and commerce do tend 
to spread disease, carefully evaluated bamers must be erected and 
enforced to safeguard those countries which are free of such diseases 
The bamers associated wath the air routes have so far been as effective 
as those associated with the sea lanes m preventmg the spread of dis- 
eases, land routes are sbll the chief means for spread 
World War 11 furnished an excellent test for modem preventive 
medicme and sanitation Carefully mamtained immunization pro- 
cedures were remarkably effechve This war, unlike all others, did not 
senously spread disease and while individuals did contract exotic 
diseases, the danger to the public health of North Amenca from these 
persons is indeed small 


Physicia.ns should be alert to detect and treat members of the armed 
forces and o&crs who lived overseas and who may now be sufferme 
from exohe diseases However, physicians and the general public may 
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be assured that tins countrj' is not scnously menaced b) tliem and 
that no ne^v plagues have been introduced to these shores Public 
health officials should stn\e to mamtain their guards on a scientific 
basis and to elimmate all unnecessary procedures Usually diseases of 
intemabonal significance, unlike religious and soaal philosophies, ap- 
parently follow Kipling’s notion that, "East is East and West is \Vc^, 
and never the twam shall meet ” 



THE SYMPTOMS AND DIAGNOSIS OF DUODENAL ULCER 
Andbew B Bivebs and Madbice H. Stauffer 
INTRODTJCmON 

Incideiice.-Duodenal ulcer is one of the most common of all organic 
causes of mdigesUon. Ivy estimated that there are approximately 
1,500,000 persons m the Umted States more than thirty years old m 
whom peptic ulcer develops durmg a penod of ten years On tlm ba^ 
oi necropsy and roentgenologic studies, it is estimated that 10 to 12 
per cent of all the population are afBicted with a peptic ulcer at some 
tune dunng their hves In a ten year period the diagnosis of duodenal 
ulcer at the Mayo Clinic was made 25,548 times Of this group of 
patients, 85 per cent were men There was a much hi^er madence 
of duodenal ulcer than gastric ulcer, in the ratio of 13 1 This dispro- 
portion m favor of duodenal ulcer has always been high m the Umted 
States On the European continent this difference is not so marked 
In Stockholm, Ihre and Muller reported the ratio of duodenal ulcer 
to gastric ulcer to he 3 5 1 This difference has been associated with 
the behef that gastnc ulcers are most common m Europe because of 
the nutritional ^turbances 

Age.— Eustennan studied the age of patients at the onset of symp- 
toms among 701 persons who had duodenal ulcer The greatest num- 
ber of pabents stated that their symptoms had begun when they were 
between twenty-one and thirty years of age Next m frequency of 
occurrence were those ulcers causmg symptoms when the pabents had 
been between thirty-one and forty years of age The same ages apphed 
to both men and women Kennedy has shown, however, ^t it is not 
unusual to find duodenal ulcer as the explanabon for 4e dyspepsia of 
which children complam Acute ulcers occur in the newborn These 
lesions may be duodenal or gastnc in situabon They may prorate or 
cause hemorrhage 

Periods during WMcli Duodenal Ulcer Is likely to Become Re- 
nclivnicd.-It is well known that duodenal ulcer seems to have a 
tendency to become reacbvated d.urmg the sprmg and fall This fea- 
ture is a very striking manifestafaon m a hi^ percentage of cases 
The reason for this has never been shown clearly One idea has been 
advanced by De Langen, who hypothesized that dunng these seasons, 
in which there is a wide vanabon of climate, there also is a fluctuabon 
in the tone of small gastnc and duodenal blood vessels He beheved 
that this may give nse to a spasbc condibon of these vessels and 
that such a condibon favors the formabon of an ulcer This tendency 
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for seasonal \anabon in sjuiptoms frequently is lost as tlie ulcer be- 
comes complicated by penetrating or obstructis c cliaractcnstics Dur- 
mg periods m which patients ha\e respmitor)' or oUicr intcrcurrcnt 
infection, ulcers also arc hkely to become active Of greatest im 
portance in delermmation of the period of reactnafion of ulcer seems 
to be the factor of emotional tension Ulcer cxliibils a remarkable 
tendency to become reacbvated during penods in which tlie patient 
IS subjected to much worr)’ or nervous fabgue As this emotional crisis 
subsides, the sjanpioms frequently disappear rapidlj This should 
always be kept in mind when the physician is advising surgical treat- 
ment for tliese pabenls Often, if these people can be maintnncd 
througli a parbcular trjang penod of llicir life, the} may nev cr expen- 
cnee return of tlieir S}'mptoms Dictarj’ errors and the abuse of tobacco 
and alcohol also may precipitate an attack Prolonged periods of ov cr- 
vvork, mental or ph)'sical, wath loss of sleep rcsulbng from laic work- 
ing hours, may at bmes precede a penod of reacbvmbon of ulcer The 
relafaonslup of the smoking of tobacco to a duodenal ulcer has alvvajs 
been a debated pomt There are a few pabents who do not use to 
bacco but in w'hom an ulcer dev’clops, tlicrc are others who become 
w'ell w’hile they are conbnuing to smoke It is interesting to Icam of 
some physiaans who refuse to treat patients who continue to smoke, 
smcc they feel that the results are so poor tliat Uieir therapeutic fail 
ures eventually may discredit their reputations 


ACUTE DUODENAL ULCER 

It is generally presumed Uiat acute ulcers of the duodenum produce 
no •symptoms except when they are responsible for acute perforation 
or hemorrhage Tlie gastroscope has jieldcd much information about 
the importance of shallow, intragastnc lesions in the production cl 
sjTnptoms That is, there is often a direct parallelism between tlic 
varying sev'entj' of S)Tnptoms and the vMrjing intensity of these patho- 
logic processes in the stomach Tlie duodenal mucosa, however, emno^ 
be explored by visual metliods of this f}pe, so that it is likely to be 
assumed that no sucli lesions arc present in this region Sudi, however. 
IS not tlie case, for it is known that certain shallow duodenal 
of the t}pe which cliaractenzc duodenitis arc quite capable of pro 
ducing definite S)Tnptoms, and that these lesions may be formidi i e i^ 
their complicabons W, J Majo, Judd, Nagel, Wellbrook and ore o 
us (Rivers) have described such lesions Tlie intimate mwii 
responsible for distress in the presence of shallow duoclcna f 
sudi as cliaractenzc duodenitis, or the distress caused tiv ^ j 
ulcer, may depend, as docs the mccliamsm of simple uncomp 
chronic duodenal ulcer, on factors associated with t 

tlian on the ulcer itself Hypcrnciditv and hvpci^iastialv mi 
furnish stimuli from inflamed tissues whicli should be 'i ' • 
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mterpreted as pain Gross hemorrhage and acute perforation may be 
the &st signs of the presence of one of these shallow duodenal l^ons 
Diagnosis may be extremely difficult because the lesions u^aUy ^e 
too small to change the mucosal pattern enough to be visible m the 
roentgenologic exammation It is well to remember the possibihty of 
the existence of such lesions, however, when the history is suggestive 
of peptic ulcer, when the roentgenograms show no signs of ulcer and 
when gastroscopic investigation shows no intragastnc cause for com- 
plication Acute ulcers of the duodenum which follow bums have been 
descnbed by Curhng These ulcers generally are small, smgle or mul- 
tiple lesions which often result m extensive hemorrhages As a rule, 
such lesions are found to occupy the same position m the duodenum 
as that at which a chrome ulcer most frequently is situated Perry and 
Shaw reported hventy-mne such cases In seven, perforation, and m 
thirteen, gross hemorrhage, was considered to be the cause of death 


CHRONIC DUODENAL ULCER 

General ConsidcraUons.— The general characteristics which we 
shall consider as bemg mdicative of duodenal ulcer may be apphcable 
to gastnc ulcer as well, so long as the two conditions are uncomph- 
cated On the basis of the history alone it is frequently impossible, 
under such histopathologic nature of the lesions, to distmguish be- 
tween the two conditions There are certam differences m symptom- 
atology which occasionally permit the makmg of suggestive diagnoses, 
but often a roentgenogram is essenbal to accurate localization of the 
lesion Patients who have gastnc ulcers often find that distress origi- 
nates wthm twenty mmutes to an hour after mgestion of a meal, this 
distress may disappear before the next meal is eaten This sequence 
of events consbtutes the so-called food-comfort-pam-comfort rhythm 
The situation of the distress caused by gastnc ulcer generally is mdi- 
cated as being poorly locahzable, but usually it is somewhat to the 
left of the midhne The pam of duodenal ulcer often is felt sh^tly 
to the right of the midline, and as a rule it arises two to three or four 
hours after the meal, to persist until the next meal, unless it is dissi- 
pated by the ingestion of food or soda or milk These events constitute 
Uie pam-food-ease sequence In about 25 per cent of instances, how- 
c\ er, the two syndromes are mdistmguishable until the ulcer burrows 
deeply mto the gastnc or duodenal wall At such a tune the syndromes 
assume a different character, and by careful analysis of data obtam- 
ahle by the history the two lesions generally can be distmguished with 
ease The reason for this is that when ulcers reach serosal tissues or 
spread their inflammatory reactions to penduodenal or pengastne re- 
gions they usually cause the pam to shift mto secondary areas, tins 
mamfestaUon, if it is ublized m diagnosis, enables the physician to 
am\c at accurate localizabon of such lesions It should be remem- 
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bered, however, that just as the roentgenologic ciaminalion ma\ ne\cr 
be a subsbtute for a well-tahen histoo, ncitlier should tlie histor) 
ever be considered an adequate substitute for a roentgenognm Tla 
two must be used to corroborate and assist cadi other. Duodctnl 
ulcer, especially prior to the de\clopment of complications, produces 
a remarkably precise group of sequences whidi pertain not onlv to 
pam, but also to tlie general behasior of the sjmdromc as a wliolc 

Periodidty and Inlcrmiltency of Symploms.-It is ettrcmcly nre 
to find a patient wth a peptic ulcer m die duodenum whose wmplonis 
do not occur m c>'des The penods of distress at first arc so bncf and 
so mild that they cause very little concern, and they nre forgotten 
almost as soon as they have passed Often, direct qucsboning is rc 
quired to bnng out the fact that sudi a patient may have experienced 
such episodes of mdigesbon, dating back to youth. Sometimes tlicrt 
may have been tivo or three years dunng w’hich penods of distress 
and penods of comfort alternated Then, for twenty or tliaty join, 
there was umntemipted good health, which was followed in old age 
by recurrmg mdigesbon with simiptoms suggesbve of the presence of 
pepbc ulcer At other times, a few years of reappearing dyspepsia in 
the early life of the pabent may be all the cndencc available to marl 
the penod of distress when a duodenal scar is discos cred dunng 
roubne exammabon later in life An illustrabve case follows 

We ore reminded of such an expencncc in the case of a minister ■who 
sented himself for cxnmmalion at the age of sc\cnt>-tMro >mts b«ansc cf 
prostatic obstruction Hasing been registered in a section devoted iminl) to gaitm- 
mfestinal disturbances, he was asked dunng his prchniinar> consultations sbrct 
complaints referable to the stomach WTicn he said these had been prr'cnt, 
promptly underwent roentgenoscopy, at which a duodenal deformit) was rrpcilM 
Later, we advased him of the Endfag, and we svcrc surprised^ to Icam that M 
liad not experienced indigestion for at least forty years We were naturar^ 
interested to know by what means he bad been treated to effect such a rcmwibl* 
cure He said ho had not been treated at all, but his story was significant lie svai 
a farmer boy After bis marriage in his early bvcntics, he mowd to town fl" 
started a small store. His wife and he worked, and they saved some _ 

had always wanted to preach, so be sold the store, took his savings, and 
his prcpaiabon for the ministry’ This took several years longer 
expected Sevc^ babies were bom, which meant tliat he had to work 
to get enough money to hvc There were several years of privation scr^ , 
and some hardships It was dunng this period that the symptoms typical ^ 
ulcer developed. With the compleUon of bis studies he was gjvcn 
in a roral church. He mcned hii family to the \'icinit>*; ivith the ^ 
of his feehng of secimty his symptoms disappeared and the ulcer rea 
plctely and permanently 

After complicabons, such ns chronic perforation or 
arise, the s 3 ’ndrome of ulcer frequently becomes less n 
Later, this chamctcnsbc maj be lost cnbrclj 
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Pain.— Locflffon —When the patient who has an uncomphcated duo- 
denal ulcer IS asked to designate the area in which distress is felt, he 
indicates this, as a rule, with the palm of his hand as being some- 
where in the epigastnum At times the patient may not be able to be 
exactly sure of the area on the abdomen to which the subjective sen- 
sations are confined Many patients mdicate that the area of pam is 
situated just helow the xiphoid process 
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BlooSKd PoS^f ° ^ duodenum, 

midline (fig 1581 found that the pam most often was felt in the 
above the ® to the nght, 

point to this area a patients, when closely questioned will 

'^ere is rareW motioned, somewhat to the right of the midlme 
tbc thorax or the secondary areas, such as 
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dcscnbed as a sensabon of pressure, a feeling of fullness or discom 
fort, a burning feeling, or a sense of weight or oppression At times if 
may be designated as a dull, deep-seated boring sensation winch, al- 
though not very seiere, may be rather demoralizing in sj’Sfcmic reper- 
cussions With this there is a feehng of exlmustion, buckling of tlie 
knees and a strange fear reaction This is not caused bv the se\cnt\ of 
tlie pain But the patents often are far more concerned about these 
associated disturbances, wbicli may be splanchnic in ongin, than tlici 
are about tlie pain proper With tlie termination of tlie distress, these 
reactions promptly disappear, and tlie patients carry on tlieir actniti 
m dieu- usual ngorous manner 

At times the pain is scicre It may be likened to "t\ing the stoimch 
m a knot” The distress often is associated wiUi a burning scncnlion 
m the substemal area Often there is an unpleasant sensabon of cmpli 
ness akin to an exaggerated feehng of hunger Mo}’nihan referred to 
this as a “hunger pain " It may be accompanied bv ncid cniclihons 
into the tliroat Sahiabon is a common evpenence, frcqucnllv such a 
pabent drools at night, so that m die morning his pillow is saturated 
Occasionally dierc occurs a sudden e\ acuation of a large amount 
watery alkahnc content of the esophagus winch lias ncctiinulalcd ibmc 
the spasbc cardiac sphincter Tins has been referred to as “wilcr 
brash” or "p)TOsis ” 

Aldiough diere may be great vanahihty in die character of the pai ' 
in different persons widi duodenal ulcer, the same character of dutrcs^ 
to which he has become adjusted is often maintained in flic indmdinl 
pabent It is only when clianges in (his disbcss ocair that lie is hki'h 
to consult Ins ph^^siaan As a rule, there is no extension of the pnn of 
uncompheated pephe ulcer Nausea and vomiting occasiomlK mi\ 
accompany' the pain of ulcer They' way occur men m the 
of signs of obstruebon 

Ttmc of Pam— The pabent with a gastnc ulcer whose stomach i‘ 
empty’ is often more likely’ dian not to he witliouf distress Tlic patica* 
who Las a duodenal ulcer finds that his most comforlihlc pen'x u 
immediately' after the meal Dunng the early course of the e 
distress may’ arise only' after the hcaxicsl mcil of the das, hut as ire 
goes on sy’mptoms commonly arc present with clocklikc regu 
after es'cry' meal Later in the course of die disease J 

penod of distress at 1 or 2 o’clock in die morning Often, this a a 
the pabent widi sucli rcgulanty, at the same time nc i succ’’^- 
night, that he "can set the clock” by its ocairrcncc ^ ^ 

The size of the meal may influence die lime of onset o. uie r 
some extent A large meal may dclai die time of distress v''’’ 
ingosbon of a small meal or if only hqui^ arc td™- f,e, 
originate within an hour Certain types of fond or dnn m 
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not be complained of Splenomegaly is almost constancy noted, m 
some cases enlargement of the spleen is considerable and in others it 
IS mimimal The hver may or may not be moderately enlarged but it 
seldom attains the proporbons of the leukemic spleen Stomatitis is an 
mconstant findmg Renal enlargement has been observed, particu- 
larly m small infants Asthema is mvanably a late symptom 

The diagnosis may be made at times by the peripheral blood nnd- 
mgs alone For accurate diagnosis m some cases, however, a sternal 
marrow examination may be required Peripheral blood studies will 
show anemia, thrombocytopema, leukocytosis of varying degree or 
at times leukopema, agranulocytosis is frequent Mononuclear cells 
are present m rather large numbers and are all of the nongranular 
type - 

Most of the cases observed by us m children have been of the 
acute type although a classification mto acute lymphatic or acute 
myeloid type is very diffi cult m many if not m most cases, even by 
expenenced hematologists 

Climcally, leukemia must be differentiated from (o) other blood 
dyscrasias and conditions causmg bleedmg, (b) other diseases causmg 
lymph node enlargement hke tuberculosis, (c) mtratboraac tumors 
such as thymoma, lymphosarcoma and Hodgkin’s disease, (d) mtra- 
abdommal tumors such as Wdms’s tumor, neuroblastoma, polycysbc 
kidney, and (e) conditions producing persistent dyspnea, such as 
tuberculosis, cardiac disease and asthma 
The more common diseases from which leukemia must be differ- 
enbated hematologically are 

Thrombocytopenic purpura This presents a diflBcult differenbabon 
at tunes Depression of the megakaryocytes m the marrow may be 
severe m both leukemia and thrombocjdiopemc purpura, but there 
are significant abnormahbes m the odier marrow consbtuents m 
leukemia which are not present m thrombocytopenic purpura 
Pertussis The penpheral blood may at tunes show a mild to mod- 
erate leukocytosis ^vlth lymphocy-tosis, but the climcal findmgs and, 
if necessary, the study of a sternal marrow smear will aid m the 
differenbabon 


Acute infectious lymphocytosis Systemic symptoms aie absent ex- 
cept at the onset of the disease There is no lymph node enlargement, 
^lenomegaly, hepatology or anemia A marked leukocytosis with a 
high percentage of small normal lymphoc>'tes is foimd The bone 
rnmow shows an increase in the number of small lymphocytes 
Infectious mononucleosis Systemic symptoms with fever may last 
as long as three weel« Occasionally purpura and stomabtis simu- 
labng leukenua rnay be alarming manifestabons Lymph node en- 
largement and ^lenomegaly occur frequently, but hepatomeealv is 
rare A mild leukocytosis wth lymphocytosis is present! the Ij^pho- 
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the seventy of the distress, but they seldom influence greatly the 
penod of rehef which follows the meal, although alcohol or wmes may 

cause some distress shortly after the meal j 

PaUents often adopt a hquid diet because they have found ™at by 
the frequent use of only small amounts of food they may avoid the 

episodes of pam entirely i j i 

Methods of Obtaining Rehef of Pain —Patients who have duodenm 
ulcer soon learn that their pam contmues until the next meal, which 
then promptly stops the distress This leads them, between meals, to 
eat small amounts of food or to drmk some milk, which quickly dis- 
sipates the distress Not infrequently they make the discovery that they 
can prevent the onset of pam by takmg a biscuit or a cracker or some 
milk, so they form the habit of eatmg between meals These patients 
often carry a few crackers or some malted milk tablets with them as 
a means of obtainmg rehef if the pam should arise durmg the day 
When they retire at m^t, they will place a glass of milk beside their 
bed m order to be able to stop the distress which is so hkely to awaken 
them at 1 or 2 o’clock m the mommg 
The pain may be reheved by the drmkmg of a glass of water or by 
belchmg, but as a rule, ease of symptoms obtamed m this way is of 
short duration 

The use of some alkah is found to be a satisfactory means of termi- 
nabng the pain, and this frequently is accomplished more rapidly if 
the alkah is of the effervescent type The combmabon of belladonna 
and a barbiturate also will stop the disbess, although the acbon of 
such a combmabon is less rapid than that exerted by an antacid 
Lymg down may be followed promptly by some rehef of symptoms 
Some of the pabents will lavage their stomachs at m^t before rebrmg 
or during the bme of their pam, if retenbon is present, lavage is es- 
pecially likely to bnng sabsfactory rehef The msbtubon of a regimen 
which includes rest, frequent ingesfaon of bland food, and the takmg 
of antacids and sedabve agents usually termmates an episode of dis- 
bess iwthm a few days 

THE COMPLICATIONS OF CHRONIC DUODENAL ULCER 
Piloric OhBbmcUon.-Gasfnc Rctenfion -When confronted ivith 
the neccssit)' of decision as to a course of therapy for the pabent with 
duodenal ulcer who shows signs of gastnc retenbon, the physician 
should remember that such stasis does not necessarily denote the 
existence of e.cabiaal narrmvmg of the duodenum or of organic m- 
loKemcnt of the pvlonc sphincter A considerable number of^pabents 
uho have duodenal ulcer will be found at one bme or ano^ther to 

miint '^'^°’^*^»'^^\signs of gastnc retenbon Indeed, most of the 
p tients Mill give a hisforj' suggesbve of bansitory diflSculty of die 
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stomach to empt)’ itself This is not difBcult to understand when tltc 
provimity of ulcers of the duodenum to tlie pyloric sphincter and tlic 
tendency toward h}-perspasticitj' so noticeable m tlie pjlonc area In 
most of these pafaents are considered 
Among tile diseases of adult persons whidi are responsible for or- 
ganic obstruction in the pjlonc region, duodenal ulcer ccrtainh ranis 
first At necrops}', Porbs and JafFc found eiadencc of pj lone stenosis in 
11 6 per cent of 120 patients uho died of peptic ulcer Their slalisfics 
were published in 193S It is rallicr interesting that Gerhnrdf, just 
fift)"^ years earlier, estimated tlie incidence of tins complication in pep 
tic ulcer to be 10 per cent One might think that fifty \ cars of medical 
progress mth its refinements in diagnosis would have resulted in 
earlier diagnosis and more efficient methods of tlicrnpy, thus prexent- 
mg the development of such a complication. Hurst quoted some sta- 
tistics which suggest tliat 23 per cent of patients w’lio have duodena! 
ulcer actually exhibit some signs of pjdoric or duodenal obstruction 
Gastnc retention caused by duodenal ulcer mav' result in several 
w'aj's The first of tliese is dj’sfuncbon of the pjlonc sphincter Fail 
ure of the rhythmic, smooth functioning of the pylonc splimctcr is no 
doubt the cause of most of tlie instances of retention noted among 
patients who have duodenal ulcer The retenbon is transiforv, al- 
though it may persist for twentj'-four hours or even longer Tlie oh 
struchon is not complete It is more a delay of cmpljnng rather than 
true retenbon 


The second tj-pc of gastnc retenbon resulting from duodenal ulcer 
IS organic obstruebon Tins may occur in several ways Subaaite 
duodenal ulcers maj, bj’ their inflammatorj' rcacbons, produce enough 
swelling to block parballj' tlic pylonc sphincter of the duodenal bull) 
Cicatncial stenosis may cause sufficient scamng parlicularlj m tlic 
large perforabng tjTic of ulcers of tlic poslcnor wall to mnow the 
lumen of tlie duodenum in (be areas conbguous to tlie pv loros, and 
this narrowing may m birn cause interference watli the passage of 
the gastnc contents into the second porbon of the duodenum Occt- 
sionallj', such an ulcer actuallv’- encroaches on the pjlonc sphincter 
itself, and causes obstruebon 

The sj-mptoms of duodenal ulcer arc so well ordered in sequrn^ 
that generally it is possible by means of careful obsenati^ to dec ^ 
the presence of complicahons carlj' in their development Tiius, i i- 
stomach is unable, whether because of pylonc spasm or aca nra ;oa, 
to empty itself completely wnthin a normal penod, (here arc , 
some changes in tlie cloclbke precision of the prevaous v ^ 

svmdrome The "normal emptvang fame” of the stomach is, o 
subject to some vanabon As a rule, there should be no ? ^ 

after scv'cn to nine hours In fact, retenbon of banum a c 
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often IS considered to be significant of some degree of delayed 

^^E^eman lias stressed the use of the motor meal, which may in- 
dicate obstruction even when the banum passes m the normal time 
This consists of a meal which includes meat, raisms and spmacn it ^ 
taken between 10 pm and imdmght Aspuabon of these contents 
at 8 a m is evidence of some degree of pylonc obstruction 

It IS difficult to make a cluucal classification of the symptoms ot 
duodenal ulcer comphcated by gastnc stasis because of the extreme 
variability of the histopathogenesis of these lesions and the variation 
in sensitivity of the patients who have such ulcers The symptoms of 
duodenal ulcer may be mibated by obstnicbon, on the other hand, 
ulcers which at operabon are found to leave only mmute room m the 
duodenum or at the pylorus for the passage of food may produce no 
chnical signs of retenbon Decompensabon of stomach musculature 
depends on so many factors pecuhar to the mdividual that no defimte 
rules for its establishment can be laid down 
There are certain pathways, however, which the syndrome of 
duodenal ulcer wth retenbon usually follows, and for the sake of 
clantj' we shall attempt to consider the mutabons of this syndrome, 
depending on the most frequent causes for its producbon 
Stasis caused by pylonc dysfuncbon is a comphcabon which usually 
can be recognized by the detecbon of certain abnormahbes m the 
behawor of the previously expenenced symptoms The pabent with 
duodenal ulcer who never expenences this symptom is the excepbon 
rather than the rule He may nobce, five or six hours after the mges- 
tion of food, that there is an uncomfortable “splashmess,” or a “hqmd” 
gurgbng m his epigastnc or upper umbihcal area It is true that the 
stomach need not be empty at such a tune, but the amount of residue 
is seldom sufficiently great to produce such a disbessmg sensabon so 
late after the taking of food Associated ivith this there are belchmg 
and gaseous distenbon Small amounts of sour gastnc residue, mclud- 
ing parbcles of food, are regurgitated In such pabents we have often 
passed a stomach tube eight or nme hours after the mgesbon of food, 
and have recovered 400 or 500 cc or more of gastnc debris Fre^ 
quenlly, tins occurs after the evemng meal, somebmes such a pabent 
will report tliat the day has been a parbcularly sbenuous one, physi- 
cally or mentally The bnef episode of retenbon may be followed by 
similar sj-mpt^s for two or diree days, or the expenence may be an 
isolated one The enbre cycle may repeat itself several times dunne 
tlie course of a two or three w'eek attack ^ 

an episode the pam-food-ease rhythm 
IS obliterated Soda may relieve the disbess, food does not althoueh 
the mstitiihon of a milk diet for a day or two usually stops’ retenbou 
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Nausea and a generalized feeling of cpigaslnc discomfort gcncralh 
are present Headache maj- be associated, and llic appetite is diiniii 
ished Tlierc may be excessive tlnrst or an inordinate desire for some 
carbonated beverages Tlicse may actually relics e the distress 

Tlie complicabon is not a senous one, nor should it be confustil 
witli organic obstruebon, from xs'hich it can be distmguislicd by the 
history and the results of roentgenologic examination or the itigcstion 
of a motor meal 

Gastric stasis may be Uie result of chronic cicatrizing diiodcml 
lesions Tlicrc are certain mstances in ss’hich the desolopmcnt of 
gastnc decompensation is slow and insidious It may be iimssocintcd 
xvith any particular flare-up of acbsity of the ulcer Tlic sjanploins of 
pepbc ulcer may liavc been present for many years, cxhihibng (licir 
usual cychc characteristics Tlie sjTnptoms may have been mild, and 
because they yielded to the usual mcdiods of obtaining relief, these 
pahents accepted them as tlicy miglit a summer slonn or a winter 
bhzzard, fcnowmg that pahence, and tlie taking of some milk and soda 
would soon bring about fair gastronomic xvcatlicr again With each 
succeedmg year more cicatnzation may hax e occurred and the ulcer, 
altliough it did not exhibit subacute penetrating dianctcnstics, exen- 
tually narrowed the duodenal bulb or its ncighbonng siihinclcr siifii 
aentiy so tliat retenbon and ulbmately obstruction resulted Ihe 
pabents gradually began to nobce a change in the sxndromc Tint is, 
the cloclJikc precision of tlie sxmdrome changed, more nausea and 
vomibng occurred, distention became boublcsomc, and food mm not 
have relieved the sjinptoms For a bme the pain ma\ Inxe become 
more severe, later, it may liax'c stopped entirely when the gasbic de* 
compensabon became severe The patients may liaxe found that thc\ 
were wore comfortable after taking less food Anorcin mav linxt 
helped in deciding this, and niilntional conditions and toxemia ims 
have resulted 

Tlie foregoing picture may be tJic one watJi w'hich tlic siTidmmc 
begins, but tins is most unusual Coimilsions and tctnnv imv he the 
mibal sjanploms of tins t>pe of ulcer, but, as a rule, the) arc ntc 
complicabons . 

Changes in blood chemistrx' fJicn will be present Tlic complica- 
tions can be detected wathout dilBcuItx' walh the aid of the stomac j 
tube, winch wall show retention, and roentgenograms, winch xw 
demonstrate tlic exadence of obstruebon at the pylorus or m 

duodenum , ^ 

The sjoidrome has manj features in respect to s>anptoms an p ^ 
rcss of bchaxaor xxhich necessitate disbnclion from carcinoma P'* ‘ , 
larly if Uic Iiistorx’ is bncf and Uic dcx'clopmcnt of retention fs pram^^ 
i\s a rule, carefullx made roentgenograms xxall settle the proWcm . 
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out difficulty A case in which a duodenal ulcer caused obstruction by 
IiSSylcltag the pylorus may be detarled as an example 

A nan forty-four years old came for examinabon because of atecJcs of vonnt- 
ing For aft^ years she bad penodicaUy nobced d^tenbon of her stoma^^ 
CM, and a disbessing sensabon of fulbess which reach^ rtojomal 
hois after her meL She found that the taking of s^ fr^ toe to toe 
would pemut her to go on wth her work withimt ^y handrcap. to P^ved to be 
true until five months prior to her commg to the Clinic At that toe she nobced 
more fullness and a sense of crowdmg of her heart forty-five minute to one hour 
after her meals This bouhled her more seriously, and sometoes kpt her ircra 
working Until seven weeks prior to her consultation at the Clmic, however, she 
had experienced no vomiting Since then, however, she had had three attacks 
during which, for a bvo day penod, she vomited everything she ate At toes 
she regurgitated food which she had eaten twelve to fourteen hours previormy 
Estimation of gastric acidity showed values of 52 for total acids and 32 for free 
hydrochlonc add (method of Topfer) The roentgenogram localized the lesion in 
the duodenum At operation a duodenal ulcer was found which had extended to 
and encircled the pylorus The stomach was markedly dilated. 

In ano&er case gastnc stasis was due to subacute or perforatmg 
duodenal ulcer 

A man sixty-eight years old came to the Clinic because of mdigestiou. He 
said that this had been present for several years This distress had been trouble- 
some, attacks would last for seieral weeks, after which he would have a penod 
during which he ivas comfortable for some tune He described the distress as a 
cramphke pain which was epigastric in situation, occasionally it seemed to extend 
through to the back He also occasionally had disbess which extended upward 
into the thorax Tins distress was severe, the question of coronary disease had 
been considered as an explanafaon for it 

The pain was found to be relieved at times by the use of food or alkalis 
During the month pnor to the patient’s coming here the symptoms had been 
present daily and periodical!), the pain had been much more severe Lattle relief 
of symptoms wm achicxcd by the use of food, although nlkah occasionally did 
provide some rehef Tlie disbess was so severe at tunes that the hypodermic mjec- 
t^n of opiates wm necessary to control it At times there were days on which 
the patirot would vomit large amounts of food, some of it was food he had 
eaten ^m twelve to bvenb’-four hours previously Estimabon of gasbic acidity 
^ovved vtocs for total acids to be 64 and free hydrochloric acid, 48 (method of 
Topfer) The roentgenopam disclosed a parbaUy obstructing lesion at the outlet 
the du^OTum roentgenogram made later to lesion was localized to 

penetrating and 

an example Uxuallv. tlie uleer iv Inrim -,„;i jj . case is 

involvement of duodenal tissues with cicatA^hon an^plnSeS 
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involvement in tlic course of the perforating progress of the ulcer, 
there is local endence of marked inflammaton’ reaction The com’ 
Dined result of tliese patJiologic processes narrows the duodenum 
sulBdently to cause an impediment to the flow of gastric content into 
the lower part of tlic duodenum In otlicr instances the ulcer, nlthouch 
exliibiting no perforating eharaclcnsbes, shows ciidence of initiating 
a widespread inflammatoiy rcachon which m itself is quite capable of 
causmg gastnc retention tcmporanly, at least. 

The symptoms, in tlic presence of either process, usuallv arc similar, 
although w'hen the latter tj'pc of lesion occurs tlie simpfoms of ob- 
struebon may sbll be reversible As in the case of the previously de- 
scribed group, the sjmptoms may start precipitously with the signs 
of retenbon, although this is a most unusual occurrence But when it 
does occur, the history, again, is helpful in suggesting the dciclop- 
ment of tins complication 

Physical evamination often will reveal a so-callcd splashy stomach 
At fames visible penstalsis is present Often, tapping of the patient’s 
abdomen over the stomach or the apphenbon of a cold wet towel will 
sbmulate the stomach to produce these \isiblc conbaclions Generali), 
marked tenderness is reported m tliat part of the upper right ah 
dominal quadrant wdiicli corresponds to the area of the duodenal 
lesion 

General Factors Relating to Pyloric Obstruction —Toxfj^oa —In 
addibon to die symptoms of pylonc obslruchon in itself, there is 
another group of manifestations of certain systemic clinngcs which 
are related to obstruebon in an indirect manner Tlicsc symptoms arc 
caused by changes m the blood chemistry For many years it was 
recognized that in die presence of pylonc obstruction there is a symp 
tom complev resembling diat of toxemia, and that dcatli often ensues 
in mucli die same fashion ns it does m uremia due to renal disease^ 
The symptom complex in question often w’as called "gastnc uremia 
Tlie symptoms wlucli result from this disturbed blood chemical con 
tent are loss of appetite, headache, nausea, muscle twatchmg weak- 
ness, nerx'ousness and more vomibng If die condibon is severe, actual 
tetany may develop Any of tlicsc symptoms should be viewed wilfi 
alarm, and an attempt should be made to inv estigatc the changes w 
the blood which are actually responsible , „ r j 

Basis fob ELECmoLaTE Changes -In 1923 linden and Orr foun 
that die blood cblondes arc decreased m the presenre of ohslnirtion 
situated high m die intestinal tract More recently, the worK o 
Gamble in parbcular has cleared up much of the confusion • 
ciated wnth chcmic.il changes m the blood fujiseqiicn ,} M 

mteshnal disturbances The reader should be left 
the blood chemistry is altered m a hnk-cham manner 
factor loss of the dilondc ion m tlic vomibng of the gastnc cent 
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To understand the basic biochemical blood ch^ges “^be 

represented in as simple a manner as possible We should st^ ^th 
the fact that the great majonty of the electrolji:^ m ^e ^od 
consists of sodium in the form of (1) NaHCOg and (2) NaCl ^en 
the stomach secretes hydrochlonc acid, which comes from the blood, 
and this hydrochlonc acid is lost m vomitmg, more ^ reqi^ed trom 
the blood and tissues This results m low quantities of blood ^ondes 
and dehydration The sodium wbch was attached to the Cl is then 
momentarily unattached, but is qmckly combmed with the evra- 
present HCOg, and thus the carbon dioxide combimng power is el^^ 
vated, with a resultant mcrease m the blood pH known as alkalenm 
The consequent conditions thus due to the vomitmg ansmg frorn 
pylonc obstruchon are (1) dehydration, (2) hypochloremia, (3) 
alkalemia and (4) azotemia 

Azotekoa — This term is used to denote, essentially, an elevated 
value for blood urea When it is brou^t about by the consequences 
of obstruchon it is often called “extrarenal azotemia ” When vomitmg 
causes hypochloremia and alkalenua of some degree, there is also an 
increase m the content of urea m the blood The reason for this is not 
well understood, but we can say that the kidney does not tolerate 
marked changes m the acid-base balance of the blood Either alkalemia 
or aademia may cause renal dysfunction Occasionally, there will be 
renal damage without changes m the electrolyte levels, as a rule this 
is presumed to have basis in dehydration Thus, as the cause of an 
elevated content of urea m the blood m obstruchon the factors of (1) 
alkalemia and (2) dehydrahon are achng on the kidneys This mech- 
anism should not be confused with renal disease m itself However, it 
can be understood easily that pre-existent renal disease "will cause 
these condihons much more quickly and accentuate them to a greater 
degree than mi^t otherwise be the case In some cases it will not al- 
ways be clear whether the azotenua is due to the current change m 
blood chemistry causmg renal dysfunefaon or whether there was some 
unrelated previous renal disease Often, after these marked disturb- 
ances, there will be a very slow return of the blood urea to normal It 
has been said that urea may accumulate m the mtestmal mucosa ex- 
perimentally after extirpation of the fadneys There it might decom- 
pose to form ammonia, which would cause gastnc imtation and fur- 
ther produce vomibng, m addition to the obstruction 
Method of Altering Biochemical Changes -Smee the primary change 
IS loss of chlonde, the condihon of the blood is best restored by the 
intravenous administrabon of solubon of sodium chlonde This im- 
mediatcly rc^ores die rontent of chlonde to the blood, decreases 
alkalemia and aids renal funebon Values for chlondes and mea should 
be as ncruly normal as possible before surgical treatment is con 
sidercd Houever, it can be seen that the mtroduebon of sodium 
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chlondc may ameliorate h>-pochlorcmia but will also provide an c\ 
cess of sodium which is not needed This sodium mnj not be excrclcd 
readil) and wall still be attached to the bicarbonate radicle Tlicrcforc, 
reduction in the carbon dioxide combining pow’cr maj bo \cr) slow 
Eusterman has said tliat if the \alucs for clilorides and urea are fairh 
normal, one can proceed wntli surgical treatment, since because of 
tile afore-mentioned mechanism the somewhat continued elevated 
carbon dioxide combining power is not a tlireat in itself (fig 159) 
Ammonium cblonde has been used to introduce chloride into the 
blood, without tlie conconeitant introduction of more sodium Tins is a 
procedure to be kept in mind wdien the physician wishes to alter 
alkalemia 



Fig 159 — Sdicmatic representation of the proportions of sodium bimbonite 
and sodium dilondc in blood plasma a, in a normal state, b, after s-omiting, c, 
after Uic Intrasenous administration of sodium diloride but before renal compn 
sation, and d, in a normal state agam, after rcml compensation In li is depicted 
tlie increase in bicarbonate after the loss of cblonde rcsjionsiblc for the desated 
carbon dioxide combining power In c is demonstrated how, after the jntnsencmi 
administration of sodium cblonde, tlic chloride may be increased rcblis-cly to 
nearly normal, avilh tlic carbon dioxide combining power remaining lilgb becau'r 
of the introduction of sodium watb the cblonde The figures arc graphic represeata 
hons only, and are not accurate as to millicquwalcnt xailucs, concentralim or 
chemical balance 

Three PnACncAL Laboratorx Procedubes — Practicalh spealmg a' 
seen from the foregoing, tlirce determinations relating to the blood 
should be earned out to sludv correctly tlicsc problems, namely, dc 
termination of (1) the blood chlondcs, (2) the carbon dioxide rom 
binmg pow'er, and (3) the blood urea 1110 X 0 can be done in an\ 
moderately w'cll-cquippcd laboratoiy, when tlicy arc used logethc. 
tliese three values wall afford the information necessary for fiirlbeJ’ 
medical treatment and cspcciall} enable the pbvsician to bring 1 1 '’ 
patient’s blood to the correct chemical status for surgical open loi 
For a number of >ears, surgeons have been imprasscd In ‘ 

mortalilj'^ rates among patients xshosc blood Ins not hmi uroii!:! 
the proper clcctroljte balance prcopcratncl) 

Less Tendency Toward AiXAiE-xnx is Posts acotom\ avd 
oxrATOUS Obstruction' — Bockms has wnlfcn that be has rare \ 
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countered alkalenua in cases of malignant obstruction at the 

This IS due simply to the fact that in the ma]onty of mah^ant 

obstruction is accompamed by 

no loss of chlonde vath its subsequent alkalenua However, alkalenua 
does occur m cases in which gastnc acidity is present, as it is m a sinau 
number of cases of carcmoma Along this same hne of reasoning it is 
interesting to note that m the obstruction which sometimes follows 
bilateral vagotomy there is not this tendency to produce hypochloremia 
and alkalenua Such a situation is easy to understand smce, m many 
instances when the vagi nerves are cut completely, there is a com- 
plete absence of free hydrochloric acid Therefore, when patients who 
have undergone vagotomy vomit because of obstruction at the pylorus 
caused by unbalance of the sympathetic and parasympathetic nervous 
control, loss of acid does not occur This was noted by Dragstedt m 
1944 We have seen this unaltered blood picture on several occasions 
among patients who had pylonc obstruction after vagotomy Conse- 
quently, in such cases the potential threat of alkalenua is not so great, 
and the gastnc contents may be aspirated rather mdiscnnunately In 
summary, since there is not the loss of chlonde from the gastnc ]mce 
after vagotomy and m the presence of carcmomatous obstruction, there 
IS much less tendency toward hypochloremia and alkalemia than there 
IS when duodenal ulcer causes pylonc obstruction 
Nutriticmal Disturbances —Loss of Weight— Many pabents who 
have chronic pylonc ohstrucbon will expenence severe loss of wei^L 
Somebmes this apparent loss actually ivill represent only dehydrabon 
brought about by vonubng and loss of chlondes Often, however, the 
loss of weight IS not so marked as might be expected In the ma)onty 
of cases, pylonc ohstrucbon is rarely complete, generally it is inter- 
mittent It was stated by Emery that m 8 per cent of cases m which 
complete pylonc ohstrucbon was found m roentgenograms of the 
stomach, the ohstrucbon was not evident chmcally 

HYTOFROTEiNExnA.— It bas been inhmated by many that the plasma 
protems of patients who have pylonc ohstrucbon often will be de- 
creased below normal This uill happen m some few instances How- 
ever, wc beheve it is not common, smce so often the ohstrucbon is 
only parbal, so that some quanbbes of milk or cream, which is hidi 
m protein, are able to pass through A diet which mcludes milk 
cream also may mamtain the pahent's weight better than expected 
But uhcn hjToproteincmia is encountered, it is readily explained on 

lo^ofyoo 

Vitamin Dotcuncy States -Since pabents who have pylonc ob- 
strudion resulbng from duodenal ulcer often subsist for months on a 
^ It is understandable that vitamm deficiency states may 
occur Foods which are espeaally nch m vitamm C generaUy will no^ 
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pnss through the p}lorus Deficiency of \utamin C is importmf, since 
it may contribute to additional hemorrhage, and it wll dclaj hc'iling 
of botli the ulcer and the tissues after surgical inters cnhon 

Ilcmorrhagc -/ncirfcncc -Duodenal ulcer is tlie most common 
among all of the diseases responsible for hemorrhage in the upper part 
of tlie gastro-intestmal tract Wilbur and one of us (Risers) rcsacssed 
the records of 663 patients ss'ho came to the Clinic and reported tint 
they had somitcd blood, it ssas found that in 56 6 per cent of cases 
the hematemesis ssrns caused by duodenal ulcer Hurst reported tint 
hemorrhage occurred in 25 per cent of patients snth duodenal ulcrr 
at the Ness’ Lodge Clinic Tins corresponds rather closels ssith the 
figures reported among patients ssnth duodenal ulcer at the Ma\o 
- Clinic It probably does not represent an accurate estimate of the 
frequency of occurrence of hemorrhage in the total number of persons 
ss'ho has'e duodenal ulcer, because only tliose sshosc condition is more 
senous are hkelv to reach clinics or hospitals Bockus eslimnled tint 
the madence of bleeding in the presence of peptic ulcer probablv is 
a little less than 5 per cent 

Site of Bfeerfing —Matthews expressed the belief that the blccdmc 
of a duodenal ulcer is more senous tlian is that of gastric ulcer be- 
cause the bleeding is more extensive and more continuous It is gen 
erally believed that ulcers situated on the postenor wall of tlie stomicb 
are responsible for the majoritj' of hemorrhages The reason for this 
is thought to be that the posterior wall is often tlie place of ongm of 
subacute or penetrating, burrowing lesions whicli cause large erosions 
m this area xvnthout free perforation into the abdominal cwl> As a 
rule, the question of gross bleeding is related to the proximity of tbe 


ulcer to large v’csscls 

Frecipitahng Factors —To understand more fully the compifeabons 
of hemorrhage among patients who have duodenal ulcer, it seems 
fitting that W’C should mention some observations concerning these 
pabents which are not, as a rule, kept uppermost in the plivsiciins 
mind Tliat is, it seems indisputable that, day to day, duodenal ulcer 
IS encountered most commonlj in the tense, ambitious, hard dnvan^ 
hard-dmen, emobonally labile, never-relaxing tjpe of person Hence, 
the imphcabons of this should be kept m mind when the pli>Mmn 
sees a patient who has a hemorrhage from the upper part of the 
intestmal tract There arc three important precipitating factors in 
development of hemorrhage from duodenal ulcer (1) severe err 
tional upsets, (2) unusual phvsical exertion and (3) 
these aspects arc home in mind, it is interesting to note these 
m given cases, of which the following fragmentary ones arc exa 

A man thirty’-mne years old had a severe licmorrhasre he 'sri' 

omtruTag during ph>’slcal cmnunation for militarv scnico 



514 


HABOLD W DABGEON 


cytes are typical The heterophile anbbody test is positive in many 
cases 

Roentgenographxc Evidence (Fig 65) —The early findings consist of 
a subdiaphyseal rarefacbon noted especially m tlie femurs and bbias 
There may be penosteal reacbon of the parallel type Ill-defined, 
irregular areas of corbcal or medullary bone destmcbon may be 
demonstrated These changes are frequently limited to the ends of 
the long bones 

Treatment —The treatment is sbll palhabve The results from the 
use of radioacbve phosphorus and mtrogen mustards for leukemia 
of children have heen disappombng Studies on the effects of 
uretliane' are now bemg earned out 



Fig 65— Acute Icutemia (J K, male, aged 11 }ears) Rocnlgcnograms slio" 
considerable loss of normal bone density, most marked at ends of shafts of tibia 
fibula and femur Trabeculae are quite prominent 


Lymphosarcoma —Inasmuch ns this tumor may occur in any 
lymphoid structure, it is ewdent that the symptoms and physical signs 
depend on tlie anatomic site of the structures affected It is not 
usually encountered before tlie tenth year of life Tlie nasopharyitr 
and tonsil, the cemcal or any' other group of lymph nodes may 1^ 
imolved I ha\e know'n lymphosarcoma to have onginatcd in the 
posterior thoracic lymph nodes, as proved by necropsy esammafaon 
Tlie signs for sc\ eral months were limited to a paraplegia and sensory 
changes, resiilbng from extension of the tumor mto the spinal cana 
and cord pressure 

Manx cancers simulate otlicr disorders but lymphosarcoma, because 
of its mans sclechxe sites, probably is clinically confused xnfh more 
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Tn nnother man diirty-three years old hemonhage develq?ed at the 
lenSiation of a horseback nde, three months later he 
rhace whfle he was under the strain of a busmess mergM, f^ 

Imd® still another severe hemorrhage the mght he entered a hospital preparatory 

'A^fan^^fw^^ years old suffered a severe hemorrhage, wth 
shock, while he was working sixteen and eighteen hours during the wheat thrash- 
ing season. 

It would seem likely that m many cases this type of hemorrhage 
does occur durmg the so-called busy season of the individual s partm- 
ular busmess Occasionally, an infection of the upper part of the 
respiratory tract is thought to mibate bleeding, or sometimes the 
ingesbon of a large meal of coarse food may be the immediate factor 
In some mstances exacerbabon of symptoms occurs pnor to the onset 
of bleedmg 

Other Causes of Hemorrhage —If there is a history of duodenal 
ulcer, the diagnosis is relabvely easy, but there are several other con- 
difaons m which hemorrhage is prevalent, and these always should 
be home m mmd The most common ones are gastric carcmoma, acute 
ulcer, erosion and gastnbs of all types, esophageal and gastnc vances, 
and bemgn tumors of the stomach and small mtesbne Other less com- 
mon causes are purpura, splenic anerma, Banb’s syndrome, hemophiha, 
mesentenc thrombosis, lesions of the esophagus, ulcerabve cohbs, 
mahgnant lesions of the colon, bleedmg bemorrhoids, severe mfecbous 
diseases and vitamm defiaency states, especially wben deficiency of 
vitamin K is mvolved It should also be menboned that m some cases 
ihe condibon will be obscure Jenkelson reported it was not possible 
to find the cause m 9 per cent of 685 cases of bleeding from the upper 
part of the digesbve bact 

SymTrtoms— We should be retmnded agam that by the term "hema- 
temesis”^is meant the vomibng of gross blood, and that the term 
melena is used to denote the passage of tarry stools The lesion 
whiA is producmg hematemesis generally is situated m or above the 
duodenum, and the lesion which is producmg melena probably is lo- 
cated above the midpoint of the small mtesbne Bleedmg below this 
point u^ally is ewdenced by red blood in the stool The efiEusion of 
1 ^ of blood mto the mtesbne wll produce melena Usually, 

pabmt required to produce symptoms m the average 

The first s^miptoms of a bleeding duodenal ulcer may be sudden 
wrakness or faintness, immediate hematemesis may or may not follow 
J\ ithin a short time there may be a desire to defecate If Lough fame 
Ins elapsed, Uie stcwl may be tarry^ S>-ncope may follow defecatoTS 
bleeding persist, shock may ensue To the m Jy physieiLs who saw 
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paUenfs suffering from gross hcmorrliage m the recent ssar, the pie 
Jure of shock is still wid in their minds The pale face, wTinllcd blue 
lips, clouded sensorium, amtieh-, speedy pulse and faihnc blood 
pressure are all signs of danger Thev constitute a naming that some 
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Fig 160 — Sclicmatic representation of lio« llic cJccicast m Jirmogloliin after 
severe hemorrhage is dependent on restoration of plasma \olumc Tlic leftluntl 
column represents the total amount of blood in the normal human IkkI) Tlie 
middle column represents hat smild occur if half tlie total amount of hloptl h 
the normal human bodi as ere lost tlic \-alue for hemoglobin uouW remain t 
Same, ns seen alxne the tops of the first and middle columns In the nett fnv 
hours tJio plasma is restored, and the condition depicted in the llurd coh^mn 
obtains, tliat is, tlic aolumc of cr>ihroc>tcs remains low, sshcrcas the volume e 
plasma has relumed to normal A patient whose condition is represenleo b' 
third column probabls is much better, ph>‘s{o?ogica11j , than he would ^ in * 
preceding states, s ct his hemoglobin is sharply reduced ( neprfxluced b) 
sion of the publishers, from Dennet, T I , Dow J , laindcr, F F I- and ' ^ ^ 
S Scscrc haemorrhage from the stomach and duodenum Lance! -C) >' 

[Sept 17} 1938 ) 


thing must be done npidi> Shock caused b) licmorrhace t in ® 
rapidh fatal condition, and it should he treated carlv and ' 

During sudden Iiemorrhagc there is a loss of whole blow 
stall lower the blood aolumc, but dunng this stage tlu 
erjihrocates and licmoglobin arc unchanged Tins senes to emp n ^ 
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the need for repeated observation of a pabent m order to ^etennme 
clinically whether or not shock will ensue The values for ery^ocjd 
and hemoglobin recede only after the remaining blood for more 
flmd from the tissues, thus dilubng the remaimng erythrocytes and 
plasma (fig 160) Studies of blood volume are the ody accurate 
methods for the early determmabon of the amount of blood lost 
Probably such studies are not earned out often enough, m m^y 
mstances The infusion of plasma and flmds may be mdicated, but 
expenence obtamed durmg the recent war showed that there were no 
subsbtutes for whole blood m severe hemorrhage However, m re- 
cent months, the mcidence of homologous serum jaundice has served 
to caubon physicians agamst the mdiscmnmate use of blood and 
plasma The occurrence of this type of jaundice wnll be an ever- 
important factor m the future The danger associated with the use 
of plasma is infini tely greater It is extremely hazardous, for instance, 
to use blood from present or discharged service personnel If possible, 
blood which is used should be obtamed from one donor only Shght 
leukocytosis, and later, an mcreased number of rebculocytes and 
nucleated er^'throcytes, may accompany the hemorrhage ’’ 

Biochemical Changes in Hemorrhage —It has been recognized that 
massive gasbo-mtesbnal hemorrhage wiU be accompamed by an ele- 
vated value for blood urea \Vhat is the mechamsm of this elevabon? 
Two ideas are extant, both of which probably are correct m some 
respects The first belief is that when ^used blood is present m the 
intesbnal bact, some of it is absorbed m the same manner as are food- 
stuGs, hence, after die breakdown of these substances, an elevated 
value for urea results The other behef is that durmg the acute phase 
of the hemorrhage, dehydrabon and shock may alter renal funebon 
to such an extent that urea is not excreted properly Experimental 
work has definitely shown that an elevated value for urea can be 
caused by ingested blood, but to what degree is such elevabon brought 
about m this manner? Clausen in 1938 administered 500 to 600 c c of 
o\ blood to hvo pabents, both of whom previously had had elevated 
values for urea, resulting from hemorrhage The first pabent had 
hcmatemesis, after w’hich the value for urea increased to 70 mg per 
100 c c of blood After this value had returned to normal, he received 
the afore-mentioned quanbty of blood In eight hours the value for 
urea was 45 mg per 100 c.c of blood It returned to 36 mg per 100 
c c of blood within forty-eight hours Tlie second pabent had Llemc 
stools for sixteen days Early m the course of tlie condibon the value 
for nrw was 49 mg per 100 cc of blood, and rapidly returned to 
normal wathm four to five days After she received the ox blood, the 

ialuefornrcaincTe.asedto50mg per 100 c.c of blood m eight W 

and returned to 84 mg m t\vent>'-four hours ^ ’ 

Tliesc bso cases bnng up scseral points In tlie first case there was 
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an elevated value for urea associated wth hcmafomcsis Some writer-: 
have said tliere is no increase in urea after hematemcsis only, but of 
course it is not possible to be sure tJiat in tlie first case some w-as not 
absorbed In the second case a return of Uie content of urea to nonrnl 
occurred in about four dajs, but melcna continued for sixteen dai-s 
Both cases show that an elexahon of blood urea occurred after the 
ingestion of 500 to 600 c c. of ox blood, but in neither case did tlie 
value increase to more than 50 mg of blood 
Possibly, then, it might be inferred that, when tlicre is an increase 
m urea to more than 100 mg per 100 c c of blood, tliere must be an 
addibonal factor Even though m many cases the amount of blood 
lost by hemorrhage is mudi more than 05 liter, it is difficult 
to be certain that all of tlie urea elcsalion is due to absorption 
This blood often is rapidly passed, so tJiat tliere is ver) little time 
for absorption During shock tliere is a decrease in normal intestinal 
fimcbon It has been shosvn that m these cases of hemorrhage tliere 
IS no alterabon in the carbon dioxide combining power or in tlic 
blood chlorides This rules out tlie direct effect of alkalosis as a factor 
produemg damage to tlie kidney In such cases tliere is a decrease in 
chlonde in the unne, which suggests decreased renal funebon 
Some xvnters have said that tlie clearance of urea is normal in some 
cases of hemorrhage of the type in quesbon 
Wright, however, giving tlie details of a case of severe duodenal 
hemorrhage m which the blood x-olume xvas lowered to 4 1 liters, noted 
that glomerular filtrabon was only 25 c c and tlic renal plasma lloxx 
70 c c per minute After the transfusion of 850 c c of blood, tlic blood 
volume increased to 5 4 hters, glomerular filbalion was 55 cc and 
renal plasma floxv 170 cc per mmute After rccoxcry of the patient 
these x'alues were 90 and 910 ac , rcspccbvcly Wnghl thongiit tlic 
reasons for sucli a situabon are loxvered artcnal blood pressure and 
marked renal x-asocoiistnction If ccrtnmlv seems that in Wrights case 
decreased renal axcrebon of urea would bo a verj- important factor 
in tlie increase of the urea to 100 mg per 100 c c of blood 
Morlock has obsen-ed fliat a liighl} elevated value for urea in tlir 
blood m the presence of gastric hemorrhage is most often accompaniwi 
by sex ere shock (fig 161) If seems likely, tlicn, that hoth absorption 
of blood as an extrarenal factor and sliock causing a renal factor arc 
responsible for the avotemia which occurs m hemorrhage Since Uic 
two factors of absorpbon of blood and shock arc coexistent, 
almost impossible to separate Of course, it should be mentioned Un 
azotemia xxall be increased bv alkalosis anstng from 
stenosis or pre-cxistent renal insufficiencj It should be rmp 
that a high x-alue for urea in tlic blood max be present m - > 
intcsbnal hemorrhage, but this xaliie xxall return to normal a cr > 
ing Iins ceased 
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Fig 101 — EIe\alion of Ihe concentraUon of urea m the blood as the result of 
massive hemorrhage (Reproduced wjth permission of the publishers, from Euster- 
man, G D Peptic ulcer In Nelson Loose-leaf Medicwe New York, Thomas Nel- 
son & Sons. 1946, pp 2.69-266A ) 

liloocl points to an uncertain course Some believe that a consistently 
delated \alue for urea is due to conbnued hemorrhage, this may be 
tnic in nnny cases, but cannot be interpreted too stnedy Bockus 
has slated that dctcrminabon of the content of urea in the blood cer- 
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tamly is \aluable in appraisal of the problem of hemorrhage in imm 
cases 

Often ^ere \\nll be a low value for Uic plasma proteins, because 
of loss of blood In other cases tlicrc may be an clc\ation of tlie 
bihrubin content of the blood and tlie urobilinogen content of tlic 
urine The causes for this arc not exactly clear Fever may follow 
hemorrhage, indicabng manifestations of toxicity 

Prognostic Considerations — \\Tien the plusician is confronted witli 
a patient who has a bleeding duodenal ulcer, a factor whicli at once 
comes to mind is tlie estimation of tlie grasatv of the hemorrlnges 
How IS he to treat the jiaticnt^ Will the bleeding cease? Is surgical 
operabon mdicated? 

It IS not the purpose of this paper to mention treatment, but \\c 
should, nonetheless, like to present tlie consensus concerning a feu 
pomts so that some attenbon to these problems maj be stimulated A 
bleeding duodenal ulcer will tennmate m death in between 1 and 10 
per cent of cases In recent wnbngs tlie so-called feedmg treatment 
IS higlily favored in place of the so-called fasting program Tlie modi 
lied Sippy diet is preferred to tlie Mculengraclit regime 

At surgery three things can be done First, gastnc resection cm 
be performed, second, gastro-enterostomy can be carried out, third, 
hgabon or excision of the bleeding porbon can be done Gastric re 
scchon IS preferable, but bleeding m the duodenum may be ven diffi- 
cult to control during gastnc reseebon Gastro-enterostomy nia\ not 
stop the immediate hemorrhage, nor does it prevent recurrent blctd- 
ing Ligabon of tlie bleeding region, espeaally if the blcedinc is due 
to large erosive lesions inxohang eitlier of tlie pancrcntjcodiiodem! 
artenes, may be extremely difficult or impossible In the surgical trcit- 
ment of the patient who has hemorrhage the mortality rate is sen 
high, between 20 and 30 per cent Tlie mortality rate is certainly 
lower, possibly around 5 per cent, among such patients if they an 
operated on xvathm tlie first twenty-four hours, but since m more than 
90 per cent of cases hemorrhage ceases spontancouslv, earh surgical 
intcrv'cnbon cannot be advised Miller has said, ‘Massive licmor^ 
rhage IS a medical problem— acute perforation is a surgical one 
Tlie role of v’agotomy in the treatment of bleeding duodenal iiicrrs w 
yet to be determined It may prove to be beneficial in the prcvrnlion 
of recurrent hemorrhage, but it seems unlikclv to be of value m >' 
acute phase of bleeding ,i _ 

Perforation Caused hv Duodenal Ulcer — ict/ft’ Perf on •> 

Acute perforation of a duodenal ulcer is the most drcadc-d o. a i ^ 
plications It IS accompanied bv the highest mortality rale o i ^ 
complicabng cnlihcs, which are m the order named, acute pi 
liemorrliagc and pvlonc stenosis It is an cxigenev w ‘ ‘ . 

immediate diagnosis and surgical mlcrvcnlion If the patient i 
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ated on within the first four to six hours, the outlook is goo^ but 
after eight hours the mortahty rate rapidly rises to beWeen 50 md 
TO pet Snt It IS the purpose of this paper to point out the importan^ 
of early recognition and prompt surgical intervention, since tne 
internist and general practitLoner usu^y first see th^e emergen- 
cies The first physician who sees these patients should be familiar 
with the early features of the conditions, smce by the time the ^geon 
sees the patent, certain aspects may be changed and obscure the situ- 
abon Ehason and Ebehng, as quoted by Boclcus, m a senes oi records 
collected m 1940, gave the mortahty rate as 25 per cent, after oper- 
abon 

Incidence — Determmabon of the actual mcidence of perforafaon m 
duodenal ulcers is not an easy task The figure will vary m relafaon 
to the tjpe of cases studied, geographic locabon of patents and ac- 
curacy of diagnosis It is readSy seen that many patents with ulcers 
do not come under the cognizance of the physician, and many ulcers 
that are encountered will not be reported m a given survey Figures 
based on duodenal ulcers seen m an outpabent chmc will difier from 
figures concemmg a group of patents who are teated m a hospital 
The percentage of perforahng ulcers encountered m a large chanty 
hospital will be different from the percentage of those encountered at 
the Chmc, for instance, to which many patents come during the 
quiescent phase of their ulcer Some ulcers ivill seal spontaneously, 
others of the subacute type wdl not he diagnosed, nor will they be 
teated surgically In some cases, at operahon, it ivill be difficult to 
determine on which side of the pylorus the lesion is located 
Most authontes agree that pertorahon is more common m gastnc 
ulcers tlian in duodenal ulcers This bnngs up the queston of the 
actual incidence of gastnc ulcers m relahon to duodenal ulcers We 
ha\e referred to tins figure as being 1 13 at the Chmc This figure 
IS at vanance with a report from Stockholm between 1930 and 1940 
hj Hire and Muller, who said that the incidence of gastnc ulcers 
in relation to duodenal ulcers was 13 5 Tlie actual mcidence of 
perforatng gastic ulcers in relaton to perforatng duodenal ulcers 
^\ as given by AVilhams and Walsh as 1 4 There seems to be a great 
disproporton between the incidence of acute perforahon m men and 
women Figures in this respect vary betveen 25 1 and 47 1 
Eusterman said that in tlie majonty of cases perforaton is spon- 
ancous, mt ^ich factors as unusual physical everton. tauma to the 
bodj in the form of direct blows, falls or vigorous massage of the 
abdomen, mai cause the ulcer to rupture Palpaton of the abdomen 
diinng roenlgcnoscopic manipulaton has, m a few mstances, precipi- 
tated perforation Often, perforaton may occur after a large mJ^l 
Acute pcrtontion Mhen die stomach is filled is accompanied by an 
infimtcU higher mortahty rate than is perforahon occurnng when the 
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stomach is empty The incidence of acute perforation in relation to 
the number of duodenal ulcers commg under tlie surveillance of a 
ph}’sician probably is m tlie neighborhood of 5 per cent 
AN’ATO,\nc Featuhes —In most cases, free perforation takes place 
on the antenor wall of tlie duodenum Perforabon usually is small, 
being less tlian 0 5 cm m diameter Many perforations arc almost pin 
pomt in sac, and are hard to find Often they liavc already closed b) 
the bme sirngical operabon begins Usually, perforabng gastric ulcers 
are larger than perforabng duodenal ulcers This could be due to tlic 
greater frequency with whicli a crater iorms in gnstnc nicer, and die 
acbon of tlie unbuffered acid gastric juice in such lesions Balfour, 
however, said tliat in tlie case of gastric ulcer closure can be effected 
with more freedom than can closure after csasion of duodenal ulcer, 
smee the problem of deformity resuibng from closure is not presented 
It can be seen readily tliat lesions on tlic anterior surface of the 
duodenum usuall}' do not hav’c a protechvc co\ enng, so tliat the Iikc- 
Idiood of the sudden occurrence of sjTnptoms and generalized con- 
taminabon of the peritoneal cavnly is veiy great. It should lie 
remembered that the duodenum actually is a rcbopcntoncal structure, 
bemg covered nntenorly by a tliin layer of vnsccral penloncum, but 
posteriorly it is conbguous to rebopentoneal bssues and the pancreas 
The inferior border of tlie first porbon of tlie duodenum is in direct 
contact watli tlie pancreas, and die superior border is parti) enclosed 
by die nglit lateral edge of the lesser omentum MTicn flic lesion opens 
into diesc areas, the common tcrminolog)' usually has been ‘chronic 
perforabon ” Probably "clironic perforation” actually is acute perfora- 
bon when it occurs m diat area of the duodenum in wlncli, as noted 
prevuousl), it is covered by protecting bssues, so that die contents thus 
do not spill freely One of us (Riv'crs) lias pointed out the features 
and importance of these penetrating lesions in a previous puhlicnliou 
SvTkiPTOMS — The s)Tnpfoms of tins acute accident have hem di 
senbed by many writers, but the description by Movnilnn probabK 
IS unevcelled We fe^el this is such a classic that if should he n pralrd 
herein 


Tlie agonv suffered b\ llic patient is almost bejond belief, and is witm ^ 
cvcr> bne of a face that speabs of torture. Tlic face Is pale, liaEpid, an-vlauv 
appeabng, the eves wade and watchful, tlie brovv and temples bathed m 
the hair soaked TJie patient struggles for breath in short, panting w^jera i 
vshich arc vvholh costal, for the diaphragm, being an abdominal mtiscr, ' ^ 
Words spoken are jerked out In expiration onl>, c\n> s) liable i< part ^ ’ 

moan ^\^nt stnkcs c\ci> onlooker is that tlic patients ixms is n?id * j 

less, no shghtest mos-cment dare be attempted If an endeavor u raa ^ ^ 
the abdomen, the patient s hands arc at once lifted in prote’t n p v - 
but the clicst and aWomcn stav motionless Wien examination s fj. 

reabzed at once tliat the patient is cold, and llic et 

found more Unn 95* or 90' F Tlw abdomen is immobile !• h 

taut and rigid "hard as a board," it £s said but if there h anjthte? haru^ 
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the abdomen In this Dme of catastrophe. A fu^er examiMtion of Ae aWom^ 

J'lU almost always show an area of greater tendemMS, Is n^l 

ngidity over the area involved in stomach or duodenum The pulse is normal, 

blood pressure is not diminished. 

It might be said that this early penod of prostration can be call^ 
the "chemical” phase, because of the severe reaction caused by tde 
nam set up by imtaUon of the very sensitive nerves m the panetal 
pentoneum by acid gastnc and duodenal contents Later, as Mo 3 mir^ 
ivrote, there is an mtermediate stage m which the pain subsides 
may be the result of actual necrosis of the nerve endmgs, and may be 
analogous to the subsidence of pain m coronary occlusion within a 
few hours because of destruchon of the afferent pain fibers m the 
lesion In ihis middle stage the diagnosis may be more puzzling But 
this middle stage is followed by a stage m which the pulse quickens, 
the temperature starts to mcrease, the abdomen begms to distend and 
the picture gradually becomes one of a septic condition This can be 
call^ the ‘hactenal” phase, smce infection arismg from contamina- 
hon IS present Summanzmg, we can say that (1) the acute chemical, 
(2) the mtermediate and (3) the pentomhc stages often can be 
recognized 

Morley has stressed the importance of shoulder-tip pam He ex- 
plamed this as bemg mihated by imtation of the centrd part of the 
diaphragm, which is mnervated by the phremc nerve, commg from 
the thud and fourth cervical segments Smce the shoulder tip and the 
diaphragm are subserved by the same spmal segment, the pam from 
the pentoneal side of the diaphragm may be mterpreted as commg 
from the urea of the shoulder Bockus said that sboidder-tip pam may 
be felt m a thud to a half of cases This pam may arise early, later to 
be obscured m the sensonum by the development of more severe ab- 
dominal pain Morley presented the mterestmg pomt that after spmal 
anesthesia shoulder-bp pam again may be felt, he pomted out the 
nature of its ongm and the method of mterpretabon He also said that 
m ruptured ectopic pregnancy shoulder-bp pam may be due to cenbal 
diapluagmabc involvement He presented this as the basis for his be- 
lief that the panetal pentoneum is highly sensibve, and that pam 
ma\' be caused bv stcnle chemical contents Often, there is widespread 
,( ^tension of pam mlo die lower part of the thorax and back, m addi- 
^ bon to the abdominal situabon The sudden onset and epigastnc or 

. upper abdominal locabon of pam are the most ebaractensbe feabues 

Gcnerall>, vomiting is not a feature, smce any wolent diaphragmahc 
movement is accompanied by intense pam ^ agmanc 

" ' nf ^ a ^ ^ preiTous history 

of duodenal ulcer, and a seizure of sudden agoruzmg pam with boareh 

like ngidity in the upper part of the abdomen wiU, m the maionb- of 
lastances, make the diagnosis Howeier, in 15 to 25 per cent of Sises 
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there IS no prenous Inslon- of ulcer, and the observations may not bo 
clear-cut Tlie suddenness and seventy of die onset are important in 
recognition Tlie boardlike rigidity usuallv noted to begin in the upper 
tliu-d part of tlie abdomen spreads gradually dovv-nw ard As a nile it 
proceeds first to the nght side because of siiillage ov cr the colon and 
gravatafion to die right ihac fossa Later, the entire abdomen becomes 
ngid At auscultation the abdomen is iisuallj quiet The patient is 
motionless in contradisbnction to die patient who has colick) visceral 
pain Rectal examination always should be earned out Tenderness in 
die cul-de-sac of Douglas or the rectovesical poucli usinllv aecom 
pames penlonitis Tenderness on palpation of a mass in the nglit iliac 
fossa usually would point to an appendiceal abscess Palpation of 
nodular, hard, fixed masses m the midhne above the prostate ghnd 
vv'ould indicate carcinomatous implants Occasional!} , tins mav bo tlic 
only posihve physical observation in gastnc caranonia, the presence 
of vv'lnch vv’ould point to that as die cause of perforation 
The finding of free air under die diaphragm is one of the most im 
portant of die confinnator}' findings This frcqucnllv points to tlic 
positiv'e diagnosis of a niptured gastnc or duodenal ulcer Tlic tred 
or die sitting positions arc die best in which to place the patient to 
demonstrate pneumopentoncum in the roentgenogram Of die literal 
positions, die best probably is dial in which the patient’s right side n 
up, since air present above die liver usually is seen more dislinctb 
when die body is dius placed Air in die stomncli, colon and lungs 
should not be confused with free nir in (he abdomiinl cnvifv lailuic 
to elicit hepatic dullness at percussion is dne to die afore mtntinnid 
conditions The presence of leulcoc) tosis is helpful to the dngnnsis, 
but it IS by no moans always present 

DiFrEnicvTiAL Diacnosis avo PruFonATiox or DtonixAi InoT- 
Tiic diseases vvliieli should he considered in diagnosis art aaile pm 
crcatitis, perforating gallbladder, pcifomtiiig appendiv, mr'ciitmu 
embolism and thrombosis, aironarj' occlusion, acute intestinal olntmc 
tion, biliarv’ tract colic, renal colic, divcrlitulosis of the tramv'C'' 
colon, acute diaphragmatic plcunsv, crises of nicer, vistcnl en'ts 
tabes dorsalis, niptured evtra-ntenne prcginncv, pvbplilelntis, ani ' 
pericarditis, carcinoma of the stomach and pancreas, riiptnn-d > 
dommal aorta and ileus due to mjunes of (be sjnml cmd 
Acute Pancreatitis -Acute pancreatitis probablv is the 
likely to simulate perforation of a duodenal ulcer Jii Imtli ckik '> ^ 
there may be severe agoni/oiig pain, located in the cpiCisti"^ 
across the upper part of the abdomen Tlic hvpodennic , 

morphine mav not grcallv alTect the pnm of tilher enli v Y,,/ 
liovv'cvcr, perforation of an ulcer is followed bv t le otis< n ^ ^ 
rigiditv of the upper part of (he abdomen which (I<vs im! n 
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diseases than any other childhood tumor except, perhaps, intxacramal 
neoplasms Although lymphosarcoma has been considered by some 
authors to be one of the most common varieties of children s 
have not observed large numbers of this tumor m children at Memonm 
Hospital This may be attributed to the fact that many cases which 
are mihally considered to be lymphosarcoma later show evidence ot 

acute leukemia 1 1 u 

Lymphosarcoma must be differentiated from other causes ot lymph 
node enlargement, swellings (eg, hypertrophy of a tonsil), mtra- 
thoracic, rntra-abdommal and retroperitoneal masses 
The symptoms m some cases of Ijonphosarcoma may be fulmmatmg 
Treatment —If a primary site for the tumor can be found, aggres- 
sive treatment should be duected to it. If the lesion appears operable, 
surgery should be elected as the method of choice If the surgical 
problem is too mvolved, irradiabon should be tned These cancers 
usually cany an unfavorable prognosis However, one of the children 
m the Childrens Tumor Registry senes, a gul of 11, who had a 
lymphosarcoma of the cervical nodes with no detectable pnmary site 
m die pharynx or oral cavity, has survived sue years, foUowmg a 
radical neck dissection 

Unfortunately, metastasis may occur before the case comes under 
observation Treatment in such mstances is palliative and roentgen 
therapy is the preferred method 

Hodgkin’s Disease —This does not occur frequently m children 
but several new cases are seen annually at Memonal Hospital It is 
well Imoivn that this disease is more common m the male than m the 
female patient 

Bemg a lymphogranuloma, Hodgkin’s disease presents diagnostic 
dilBculbes which at tunes are as great as those of lymphosarcoma 
Tlie symptoms and signs are weakness, itchmg, lymph node enlarge- 
ment, and, occasionally, fever or pallor Generally, the enlarged nodes 
are evident externally or by roentgenographic exammabon and these 
findmgs will aid in die diagnosis The nodes are usually large, form- 
ing a collar about the neck or bulky masses in die axilla and mgumal 
region Early in the course of the disease the nodes may be indis- 
tinguishable, except by biopsy study, from any other syndrome 
presenting l>Tnph node enlargement The spleen and hver may not 
be enlarged Tlie lungs are not infrequentiy affected and diffuse 
inSltraUon is often seen on x-ray exammabon, in addibon to a medi- 
astinal or tracheobronchial mass 


Hodgkins disease is to he differenhated from condibons causmj 
limph node enlarg^ent such as tuberculosis, leukemia, lympho 

mir^ouiht mbathoracic and intra-ahdom 

TuFATMEN-r-The treatment is palhabve Tlierapy is preferably b 
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pancreatitis Comfort, GambiU and Baggenstoss, m an ^ 

SNTOptoms m t\venty-nme cases of chrome relapsing pancreabbs, fo^d 
that definite ngidity was not menboned m a smgle recmil Often, 
however, muscle spasm and deep tenderness were reported they 
found that the rabo of occurrence of these symptoms, imputed ac- 
cordmg to sex of pabents, was 6^ 1, m favor of males We menboned 
earher the report that the rabo of the mcidence of perforabng nicer, 
computed accordmg to sex of pabents, is more than 25 1, m favor o 
males Gambill beheves that the pam of acute pancreabbs is often 
gradual m onset, and that it may mcreasC to a peak withm a few 
hours, often persisting for several days, and then gradually subside 
It should be menboned, also, that the pam of acute pancreabbs may 
have an irregular course 

Hus is somewhat different from the abrupt onset of the severe 
pam accompanymg perforabon of a duodenal ulcer, but occasionally 
m pancreabbs there is a short onset Comfort and associates stated 
that the picture m acute pancreabbs is one of repeated seizures of 
pam, in their cases the average period from onset to diagnosis was 
4 8 years This course may resemble somewhat that of chrome perfo- 
ratmg duodenal ulcers, but repeated acute perforabons are rare In a 
senes of bventy-mne cases of chrome relapsmg pancreabbs reported 
by Comfort and associates, they noted an elevated value for bihrubm 
m 38 per cent of cases, glycosuna in 34 per cent, and diabetes of vary- 
mg degrees m 24 per cent They found retenbon of dye m seven of 
teen cases in which the bromsuffalem test of hepabc ftmebon had been 
done In eight cases serum amylase was computed durmg seizures 
of pain, and was found to be elevated m four of these eight This 
bears out the impression that detennmabon of serum amylase may 
not always be helpful m the malong of the diagnosis Comfort and 
associates found the values for serum hpase to be elevated m about 
he same percentage of cases as those in which the serum amylase 
was increased It should be borne m mind that cholecysbc disease is 
a precursor of acute pancreabbs m a high percentage of cases 
Acute Perforation of the Gallbladder —A history of cholehthiasis 
in femdes, obesity, a long historj' of quahtabve dyspepsia, )aundice 
and a hi^ory of biliarj' colic are factors which point to cholecysbc 
disease Eusteman said that acute perforabon of the gallbladder 
often occurs after the apparent subsidence of an attack of cholecys- 
titis The recognition of this feature can be very helpful Tenderness 
and ngidily visualb are confined to the right upper abdommal qua?- 
nf tendency toward locahzabon m this type 

of perforation Emergenej- surgical beatment also is usuaUy iXated 
Acute Appendicitis and Perforabon -OccasionaUy, mflaLnaS of 
high Ipng appendoc-at times situated as high as the normal posibon 
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of tlie hepahc flexure— may cause some confusion m diagnosis Rupture 
of an appendiceal abscess in the right iliac fossa mas folloss* the right 
gutter upward m some instances. In a considerable number of patients 
the early pain of appendicibs may be periumbilical, but the pain svill 
be diffuse, dull and ill-localized m distincton to the sudden, sliaqi 
pam of a perforating duodenal ulcer Usuallj, in appcndiatis, tlic 
pain, tenderness and ngidity, prettj' much confined to tlic right lower 
abdommal quadrant, make the diagnosis \^Tien a pabent has pain of 
undetermined nature, the abdomen should be explored through a right 
rectus incision to alloss' free inspecbon of botli tlie appendix and the 
duodenum Pneumopentoncum rarely, if es'er, occurs in rupture of n 
snscus situated below the duodenum 
hfesentenc Embolism or Thrombosis —Tins is a disease to be sus- 
pected when there is ewdence of embolism or thrombosis elsewhere, 
and when a systemic or abdominal infechous disease is present Often 
there is cardiovascular disease, such as mitral stenosis, coronnr}' occlu 
Sion, arteriosclerosis, hj-pertension or penartenbs nodosa Gcnernli}, 
the signs of obstruebon, with distenbon ratlier than rigidit)’, arc en- 
dent The pam may not be sesere, it may be located in the nu'dab- 
dominal region or it may be diffuse Bloody diarrhea may occur 
Roentgenograms of tlie abdomen as a rule show small intestinal oli- 
struebon without pneumoperitoneum 
Coronarj' Thrombosis —Usually, there is a sudden onset of severe 
pain in myocardial infarchon, and this pain often is located at the 
xiphistemum or midstemal area There may be some pain and muscle 
spasm over tlie upper part of the abdomen, but boardlikc ngidily of 
the abdomen does not occur The pain of coronar)’ occlusion maj 
extend to the left shoulder and doxvn tlie inside of the left arm, hut 
it can also extend to both shoulders, both arms and to anterior necl. 
areas It can be wadespread oxer tlie anterior part of the thorax In 
many cases tlicrc wall be a histoiy' of angina pcctons, in some there 
may have been a prexaous infarchon An cmcrgcncj’ electrocardiogram 
should be made More and more cbnicians arc depending on cleecl^ 
cardiograpluc cxadence in the diagnosis of myocardial infarction n 
farchon detected by means of the electrocardiographic findings usin i 
IS classified as being situated on ciUicr the anterior or posterior w i 
(fig 162) Early antenor infarction is diagnosed in lead I and in ttic 
prccordial leads The changes arc similar in that there is an wijna 
of the ST junction There may be a Q wave, which is more 
occur m the prccordial leads than in lead I In infarctmn of f m ^ 
nor wall there max be changes only in lead III 
clexation of the ST junebon and most often an initial V 
prccordml leads arc altered, which occurs in about 60 P" 
lesions of the posterior wall, depression of the ST segments g 
IS noted 
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Acute Intestinal Obstruction —Often, m the presence of this entity, 
there is a history of previous episodes of obstruction Other abdominal 
diseases may be known to be present Most likely the patient previ- 
ously has undergone abdommal surgery, and has several scars m evi- 


ANTERIOR POSTERIOR 

INFARCTION INFARCTION 



tracted vomihng iTa ft^e ^ d^tenhon without rigidity Fro- 
ndes The abdomen in Wood ^o- 

raUier than the quietude whidi cWtenl^^'^'^ activity 

penton.^ The pam has a tenSnS ^ bSot ^^^^^^tion ivS 
the ohstrucbon is situated low wLl L i m nature, and wher 
genograms of the abdomen ivill SoseSnJ"'^ be passed. Roent 
"idiout pncumopcntoneum distention of the small bowel 

Colic of the Bdiar}’ Tract —This mroi 
o-'.on of p™ 
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foration of an ulcer The pain of Oiis tj'pe of colic, honcicr, iistiallj 
remains localized over a small area just below the xiphoid process, and 
often extends through to tlie back The patient is restless, and nimes 
about trjang to find a position of relief, whereas tlic patient who has 
a perforated ulcer is quiet There may be a Jiistorv of colic which 
could be reheved wnth opiates, or esadenee of calculi in a plain roent- 
genogram of the abdomen Often, there are hj’pcrbilmibincnna and 
bihrubmuna Tliese are rarely found in tlic presence of perforating 
ulcers 

Renal Colic —This generally presents little difficulty, for the pam 
most often is unilateral and extends downw'ard, to follow tlic distnbu- 
bon of tlie first lumbar segment, as suggested by Lewis, into the 
inguinal areas or the scrotum The pam is colicky in nature, the patient 
IS restless, and opiates usually relieve the distress Tlicrc may he a 
histor}' of previous renal calculi or evidence of them in the roentgeno- 
gram Hematuna and p)'una may be present Rigidity and shock do 
not accompany tlie so-called colic (>110 of cnbtics 

Perforahon of a Divcrbculum of the Trans\ erse Colon —Occasion- 
ally, this disease will present a picture somewhat similar to that of an 
acute perforafang ulcer More often, however, tlie picture will resemble 
that of a ruptured gallbladder or a subacute perforating ulcer The 
di\ crhculum may have been found during a prc\ lous rocntgcnolopc 
examinabon made with the aid of a banum enema Inflammation 
usually is exacerbated by constipation The followang case « an 
example 

A white man fort> -eight >cars old came to the Clinic because of f>Tnrfrry 
of obstruction of tlic unne Before an) fmestigation uais Instilulcd, tlic 
ci^icnenccd a sudden attacl of moderate pain, witli tenderness and rigidif) ths' 
were maximal to the nght of, and nboxc, the umbilicus There no hl'tcT 
of gastro-intcstinaJ disease Surgical inters cnlion rcsnlcd scx'CTal subacii!’’, 
forated discrlicula in the right half of the trinsscrsc colon ssilhoul actual ntr’u'f 
or pentonitis, and an extreme degree of tenderness 

Subacute Perforating Duodenal Ulcer,— This tenn is reserved la 
denote those lesions which may perforate gradnallv or siiddenK to a 
small axient into the free pentoneal caxitx, but winch arc quic v 
walled off by various bssues and organs Tlicy may momcn^n \ ri" 
semblc an acute perforated ulcer, but do not ordinarily proceed to^^ 
catastrophic stale Bv clironic perforation is usiialK mpnt p"” 
Irating, erosixe lesions into the tissues surrounding and , 

to the duodenum, but lesions which do not involve tlic frtc p"n.e 

caxatv , , t fj f. 

Subacute perforation of a duodenal ulcer max ^ sude ui. ^ , 
consequent pentomtis is localized, and no free fluid, or ooK 1 ^ 
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amount, may exude from the aperture m the 

case which we shall report in this section minute bubbles of air were 
seen to come through the small hole in the wall of the bowel. 

Several reasons can be given to explam the failure of the u 
contents to spill unimpededly through the ruptured ^ea 
dommal cavity m subacute perforating duoden^ ulcer In toe lirst 
place, the aperture may be extremely small, so that inflammatory re- 
actions about this area may seal it off Generally, the ulcerating prog- 
ress of the lesion is slow, so that the wall of the bowel has already 
become partially sealed to some neighbonng organ or to some hga- 
mentous attachment This would impede and entangle the slowly es- 
caping contents of the bowel long enough for the consequent tissue 
reactions to plug the hole Another factor which must be important 
IS the fortuitous one that rupture occurs when the mtraduodenal 
pressure is low or when no food content happens to be present A 
case m pomt will be presented 


A man fifty-mnc years old presented himself at the Clinic because of indiges- 
tion. He said that for three years he had had periodic episodes of epigastnc 
distress ■which would persist for a short penod. He ■was able to secure rehef by 
taking milk of magnesia and by belching Ingestion of food had not adequately 
relieved him during the preceding fe^w mouths There had been some loss of 
strength and an increase in the seventy of his distress unbl four days before we 
saw him, at whidi tune he had nobced tarry stools He nobced that he perspired 
very easily While ho was at the Clinic he ■vomited large amounts of dark, blood- 
stained material He had some degree of localized pam m the upper right abdomi- 
nal quadrant, and marked tenderness in this area. There was some evidence of 
irritation, as manifested by ngidity and an extreme degree of tenderness 

Estimation of gastric acidity showed values of 54 units for total acidity and 
38 units for free hydrochlonc acid (method of Topfer) Matenal aspirated from 
the stomach amounted to 200 c-c. A roentgenogram showed a duodenal ulcer, 
with some cs’idence of obstruction 

At operaUon subacute perforabon was found to have occurred on the inferior 
ma^n of the duodc^ ulcer, tile perforation began % mch belosv the pylorus 
and fended three fourths of the distance across the duodenum, from below 
upward Small bubbles were seen to emerge from the site of perforabon 


It IS important to recognize subacute perforated duodenal ulcer pre- 
tlie methods of therapy are different from toose 
11100^^^° chrome perforation of a duodenal 

Tile sjTOptoms of subacute perforation are very similar to those ol 
acute perforation except that in the former condition the pain is les^ 
acute and widespread, and there are no systemic reactions as therr 
arc m general penton.bs For several days prior to actual perforrbm 
there maj be mlcnsificahon of the symptoms generally mid a bSS 
m., area of pain and tenderness may develop Then. Sddenly, excru- 
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ciabng pam develops, usually to the nght of, and slightly abo\c, the 
umbihcus Mo\ ement or jamng or loudung of tins area increases the 
severe pain Tlie pabent lies quietlv in bed, afraid to move because 
to do so will intensify tlic pain 

If food is walblield and tlic pabent is hept \ eiy quiet for bs enlj • 
four to fort} -eight hours, tlie process usually becomes \\ ailed off, and 
the acute s>'inptoms disappear Marked tenderness and muscuhr 
ngidit}' surrounding tlie area of perforation persist, frcqucntl} an in- 
flammatory mass also persists This mass gradually may subside and 
ulbmately may disappear At times an abscess forms m the region of 
perforabon At other bmes, tlie localized signs of a u allcd-off perfora- 
bon rapidly give way to those of the catasbophe of acute perfora- 
bon, although this event is rare If it does happen, the excrucntinglv 
severe pain then recurs, it becomes wider in distribution and tlic ab- 
domen becomes boardlike 


Chrome Perforating Duodenal Ulcer — Tliis term is used to denote 
tliose lesions whicli have perforated througli tlic wall of the duodenum 
into conbguous bssues, but not freely info the peritoneal caiiti Wl 
should like to use the term "penetrabng” to denote those lesions uhicli 
have burrowed deep into the duodenal wall, but whicli ha\c not cx 


tended through the serosa 

In tlie past, it has been recognized and written by others that theic 
IS simply a “change” of sjmptoms after a lesion has become chroiiicill) 
perforated We believe, however, tlint prcvioush many details and 
important aspects have been ov'crlookcd in study of tlicsc cases, and 
that m many instances Uic true condibon has been confused with 
disease of other organs Recently, we carefully studied a number ol 
these pabents, and vv'c hav'C come to some conclusions which we he- 
liev'e arc of importance in tlic analysis of these cases 

The basis for interprctabon of tlicse chronic perforabng lesions 
in tlie stud}’’ of tlic pam bebavaor, and tins is influenced b) tlie evb^ 
duodenal tissues which arc inv'aded It is well rccognircd tint t e 
uncomplicated duodenal ulcer sets up pain impulses which arc 
by the vusceral afferent nerv'es AVe kmow tliat pim earned over t 
visceral afferent nerv'cs is more mild, ill-defined, somewhat illunw 
poorlj locahzablc, and is different from tlic more sharp, severe 
izablc t}pe of pain tliat is earned over somatic nerves As lone . 
lesion remains confined to the duodenal wall, ,,- 

arc tvpical of an uncompheated ulcer But when this ulcer ^ 
perforated and mvolv'cs tissues adjacent to it, an entire]} Jerrn i^^ 
of svmptom comple.\ anses Tlic pain becomes more ,f 

IS a shift in tlie location of pam Tlic reason for tins diffcrcn 
picture IS probabl} that at tins time, after the lesion Ins P| 
it mvolvcs bssucs supplied bv somabc sensory nerves w ii 



1027 


THE SYMPTOMS AND DIAGNOSIS OF DUODENAL DLCEB 

heved to have a much greater sensitivity and locahzmg power than 

visceral afferent nerves , ..-u „ ,0 

The over-all picture of the symptoms of perforatmg ulcer thv^is 
due to an mteracbon of the two syndromes, one ongmatmg witPm 
the viscus, the other m somatic structures The tissues most commonly 
involved m these perforatmg lesions are the pancreas, the lesser 
omentum (which may be divided mto the hepatogastnc and hepato- 
duodenal hgaments) and the mesocolon These structures contam 
somatic sensory nerves which mterpret pam m a different way than 
do the nerves piclang up impulses from the bowel Therefore, is 
easily seen that there ^vlll be a new group of symptoms caused by 
involvement of these organs Because of the fact that these organs have 
a different nerve supply, it may be possible, m perhaps as high as 90 
per cent of cases, chmcally to detenmne accurately on the basis of 
interpretation of pam the organ which has been invaded by the 
chronic perforatmg duodenal ulcer There is a diagnostic key m the 
location and extension of this secondary pain, because the pam is m- 
terpreted as being felt m the penpheral distribution of the nerves 
occupymg the same segments which were mvaded m their pent- 
oneal distribution by the inflammatory products of penetratmg or 
perforatmg ulcers 

The organ most commonly mvaded by a perforatmg duodenal ulcer 
IS the pancreas This is easily imderstood, smce the first and second 
parts of the duodenum and the pylorus are m such mtimate contact 
With the pancreas Should the inflammatory process spreadmg 
from the ulceration mvade the pancreas, the resultant second- 
ary pain usually is felt about die level of the umbihcus, and it 
extends to either the right or left, with extension throu^ to 
the back to the region of the upper lumbar vertebrae If lesser 
omental tissues are mvaded, an occurrence which probably is next 
most TOmmon after mvasion of the pancreas, the pam generally 
IS in the epigastnum, and it extends to the right or left lower costal 
hack, about the nudthoracic area Sometimes, mvasion 
0 e pancreas produces pam which extends dovraward, this pam 
from *^i mvolvement of the mesocolon as it is reflected 

mesocolon or the root of the 
dou-nw:^ bowel usually produces a pam that extends 

of die anl'cnor IhA ^ ^ mgumal area Involvement 

buhon of whioVi rt usually produces a pam the distn- 

nrea it mav sn^ead^'^ f the area mvaded, from which 

mi Jhcd Se^iS back. If the diaphragm is 

the same segment to 

cn the sensory phremc -fibers are distnbuted 



102S 


ANDROS' n im’ERS, MAURICE IT STAUFTER 

Thus, tius would produce pam in the base of Uic neck, the supra 
clavicular area, and the lip of the shoulder on tlie side on uhtcli tlio 
plirenic nen'c uas imtated 

It is not alwa\s possible, b% study of tlie extension of pain, to 
determine mth anv degree of accuracj which somatic tissues arc 
inxaded bv the inflaminalor>’ reactions of a perforating ulcer Tlus 
IS understandable when the refleebons of the xanous tissues which 
consbtute tlie posterior abdominal wall arc considered So long as the 
patliologic process remains localized to one area in which, for instance, 
only lesser omental hssues arc invoked, the pain pattern iisinlh is 
distinct, w'ltli high cpigastnc extension of pam The pim needs to 
extend only a short distance, how’cver, to invoke also the pmerew 



Fig 163 — CharactcnsUc posiUons, often nssumed b> paltenls 'vho hwr ^ 
tratjDg duodenal ulcer, to obtain relief from pain c and b, Posiliom resorted fa 
bed, c, characteristic Icaning-foniaird position, wath band ciirtmg piesrure cr.'r 
the epigastnum 

in which case reference of pain is likely to be lower In this wa), sot.c 
paradoxic and confusing references of pain max occur Careful exa i> 
abon of tliese referred pains, howexer, usually makes fairk acttini i 

diagnosis possible _ i 

So far as the extension of pain into sccondnr)’ areas is coace 
it makes htllc dilforcncc whether tlie perforation is gasfni^ " 
or jcpmal in ongm, it depends on the bssiics to winch the mil I'a’^a ^ 
process extends If, ns m the case of pcnclrnbng ulcer (the ulcer - 
contained m the xasceral wall), the ulcer begins to * 

inflammatory metabolites cease to inalatc these somatic stnic nr ^ 
reference of pain info secondan- areas often stops 
the xasceral sxaidromc in its pure form rc-estnbhshing Rs > 
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moinntv of cascs ID whicli the somatic syndrome is mitiated, it com- 
Setdy^verpowers the visceral syndrome and the early of 

£ uker LTrepkced by a new syndrome It is weU to 
once the pam has been referred mto secondar>' ^eas, the hope of i^ehef 
from meical treatment is rather dim Although some of the patient 
do respond to medical management, their progress is very slowed 
m th^ajority of mstances the patient \vill have to undergo a surgical 

’^’^W^^iould hke to present a chmcal observation concemmg this 
group of patients wth perforating duodenal ulcers mto simountog 
weas, and to mention that this is a very stnlong feature of the enbty 
This observation is the fact that many of these patients find that \hey 
gam relief from their pam by the adoption of certam postures f fag 
163, a, h and c) They may be seen walking around slowly m a bent- 
over position, leanmg toward the n^t, with their hands pressed 
tightly against their n^t upper abdommal quadrant. Jamng may 
cause acute pam m this area When lymg in bed, the patient may be 
found curled up on the nght side, with the right leg drawn up, or he 
may he on the left side ivith the nght leg drawn up over the left leg 
and pulled close to the body Occasionally they assume the knee-chest 
posture, thus obtaiiung some relief of pam 


Duodenal Ulcer Perforating to the Pancreas 


A clergyman forty-eight years old presented himself at the Ghnic because 
of hypogastric and epigastric pam For many years be had experienced periodic 
indigestion in attacks that would persist one rveek to three weeks After these 
attacks he would be entirely comfortable for as long os a year The distress, when 
it occnired, was spread diffusely over the epigastnnm and arose several hours 
after the ingestion of food. Tlie patient found that he could quickly reheve the 
distress by miring a cracker or some miDc or b> usmg an alkali which his physician 
had given him Gradually, the attacks became more frequent, tfae periods of 
relief became shorter, and the pam became more severe Pain also commenced 
to extend toward tlie upper right abdominal quadrant into the right part of the 
hack, at the level of the ninth or tenth thoracic vertebra The d^ess was 
shxtplv localized to an area about the sfze of a dollar and was limited to the 
right of tlie spinal column After this distress had established itself, the symp- 
wxiuid be less imenablc to the usual methods which the patient had em- 
plo>ed to secure relief 


for several years the patient conbnued to experience this type of distress 
About two vears pnm to his visit to the Clinic he had begun to e.xpenence a 
new iv-^ of pain v.-as a b^ng, dull, deep-seated, severe distress wbich 
“jea and wWdi extended to the nght and left of^ 
midline This i«in ^endrf into Uic back, at a lev^el lower Aan that ^oiSv 
c-xperienced tlie region of the first and second lumbar v-ertebrae The'^pain vJs 
(Wlrcmcb severe, on numerous occasions an opiate was neccssarv tn rSniml n- 
Ucrc were v-ei> daj-s in the six months ?n7r rUie^Ss 



1030 


AXDRETV B BIVEK5, ^UmilCn H. STACTTKn 


mtilcc himself somessh-vt more comfortable by getUng into a mee-chest pwitin*) 
in bed He also occas:onall\ had resorted to getting down on the floor on hb 
hands and knees 

On arris-al at the Chnic, the pabent was promptlj hospitalised became cf 
the seventy of his pvo On a regimen consisting of frequent feedmes, and t’i'‘ 
use of nntaods and antispasmodic agents, he svas slightli more comf^hle, bet 
he conbnued to have some distress The use of opiates often iins necessary tn 
control this 

EsUmalion of gastne addity showed values of 60 units for total acids and GO 
units for free hjdrochlonc acid (method of Topfer) Roentgenologic ctaminaUea 
showed a duodenal ulcer At operation the pabent was found to base an ertcruif 
perforabng duodenal ulcer, the base of nhich was in the body of the panerras 
Reseebon svas performed, after which the pabent promptI> became romfortsWe 
Tbcrc had been no recurrence of his preoperahve complaint to the tune of thii 
report 

Duod&'al Uten? Perforating to the Lesser OvfTNTxwf avp Gsit- 
ntABDER 


A man fifty-nine >cars old presented himself for emmination because of irdi 
gestion For eighteen >cars this man had had epigastric pain occurring in attar's 
which would last seseral weeks After these attacks he usuall> would b« free 
from siTuploms for scscral months On occasion he had noted the pasrice of 
tarry stools P.-iin would arise two or tlircc hours after meals, occasfoeaih it 
would awaken him at night About ten jeans after the onset of ssmptoms h' had 
had a gastne hemorrhage, os manifested bs tlie saamiUng cf blood and the 
of tarry stools After tlint episode, symptoms became more scsTre. pcoAdr « 
freedom from distress sserc shorter, and the patient found that relief was ou'2i"'d 
b> the use of small amounts of food or alkali less adequatclj than brfere Tw 
ivecks before coming to the Clinic a nesv ts-pe of pain dm eloped which 
from tlie epigastnum into the thorur and into tlic right upper abdominal qitJdrs^ 
Tlie pain was so severe that it required the use of morphine A p!ti'’iri5n a 
referred him to the CImic was suspicious that he might haw galLsto'Cs 
Dint bme he had had no relief of pam, although occa-sionallj dun'g thf ? 
there would be penods in which the pain wais not so acute During thr fwai 
prior to his coming to the Clinic he had not obtained significant relief * 
means cecept the hypodermic iniccHon of opiates, which 
qucntlj The pabent found that he could get some degree of relief bv tne 
of pressure o\cr the nglit upper abdominal quadrant and hi js, 

pain asms epigastric, wath the usual eytcnslon into the thorax and 
nght of the lower ihorodc portion of the spinal column Estim.rtioo o 
acidity showed s-alues of 56 units for total acidity and 46 units ter 
chlonc add (method of TSpfcr) Material aspirated from the 
to 90 c a A roentgenogram of the stomach disclosed a duodenal de i- 

At opcribon the pabent was found to hasm an ulcw 
attachment to the gaflbladdcr and lisur Parbal gastrectomy was per 

Perforatinc Duodexal Ulcer avmi Paiv Cxttsvi^c r-TO 


Lower Area of the Abdomen* ^ ^ ^ 

A man fifty years old came to the Clinic because v- • tw 

thirties he had begun to noDcc mild epigastric di'tims, wn > ~ 

or three hours after meals He could obtain relief bi me u ^ j, 
taking of small amounts of food Tlie attacks occtirw m ' 

persist for about ten days or two weeks, after wh cn U' - 
for two or three months These epistxJcs had conUraed 
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irradiation Intensive local treatment os given if an individual site is 
found, or general body irradiation may be employed if many areas 
are involved 

TUMORS OF THE GENITOURINARY TRACT 

The most common mabgnant tumor of the genitourinary tract is 
Wdms’ tumor (embryonal adenomyosarcoma) 

Wilms’ Tumor.— This is a tumor of very early life, occumng usually 
before the fifth year It has been frequently observed m early infancy 
It IS rarely bilateral 



Fig 66— Wilms’ himor (E St G, female, aged 416 >ears) Left kidney showang 
the Mcll clrcumscnbcd mass usuall> found m this disease 

Tliere are usually no subjective symptoms unhl the tumor attains 
a size sulficient to cause intra-abdominal pressure which results m 
discomfort or actual pain and sometimes in constipation Unnan 
simptoms, such as hematuna, are rare A mass in eitlier side of the 
abdomen of a young child should be regarded as a Wilms tumor 
until this possibility has been excluded 
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yeais old, when they became more severe He then came to the C^c A tog- 

noas of duodenal nicer ^vas made, and a medical regimen ^ out^ed 

For a while he im more comfortable. Then the episodes of ^digestion irad 

and became more severe The distress was less tractable to alkali and ^ood, ^d 

the penod of rehef from symptoms rvas shorter At that time the paim wUch 

otigihaUy had been epigastric, began to involve the jipper 

quadrant as pleural pain does, and it extended to the right part of the back and 

to the lower thoracic vertebral area . 

At the age of forty-three he had a gross gastro-mtestmal bemonbage, alter 
wHch he vomited blood and passed tarry stools When be was forty-seven years 
old he had begun to experience a new type of pain. This pam was hypogasta^ 
and extended to the lower costal area, and from there to the lumbar area "nie 
p ain t Hb maintained some of the characteristics that the patient previously had 
exponenced, that is, it occurred two or three hours after meals Some degree of 
relief was obtained by the use of soda One year after his visit to the Clinic he 
had a severe attack of pain which required die hypodermic injection of opiates 
and which was localized to the right infracostal area and extended to the right 
lower abdominal quadrant, occasionally spreadmg to the n^t bip and mto the 
ri^t lumbar area. With this, he occasionally experienced epigastric pam two or 
three hours after ingestion of a meaL Some degree of relief could be obtained by 
the taking of food and soda This epigastric syndrome, however, was always rudi- 
mentary in importance as compared with the right hypochondriac pam It was 
frequently necessary for him to receive an opiate for the nght abdominal pain 
His physidan was lieginnlng to suspect that he was becoming an addict to nar- 
cotics because of the frequent requirements of opiates Pam at night was very 
common and very severe. Occasionally the patient would find that he could get 
some relief by lying on his stomach 

Physical examination revealed marked tenderness along the right rectus ab- 
domicis muscle There seemed to be much spasm of the muscles in area. 
The sedimentation rale ivas 97 mm in one hour The value for serum amylase 
was 160 units Roentgenograms of the stomach and duodenum disclos^ a duo- 
denal ulcer, gastric analysis showed values of 80 units for total aadity and 60 
units for free hi-drochloric add Material aspirated from the stomach amounted to 
140 C.C. There was considerable blood in this malenak The leukocyte count was 
18,5M per cubic mlUlmcter of blood At operation a huge inflammatory mass was 
found to originate in the region of the first portion of the duodenum This mass 

Q cm in dimeter. It imolved the lower end of the gallbladder m the region 
of Ac emmon bfle dud and Ae area contiguous to Ae capsule of Ae ladney. as 
well ns Ac mesocolon in Aat area. 

We have seen other instances in which duodenal ulcers perforatme 
bssucs contiguous to the ladney or involving the transverse mesej 

should be remembered that the Pansverse mesocolon has a somatic 
nerve supply which extends to within an inch or two from the waU of 

A - 5- - - r= 
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have some features which are common to all cases Tlic niajonly of 
the patients expencnce a charactenstic sequence of events Since duo 
denal ulcer is, m so many instances, a rccumng lesion, most of flie 
patients have a long historj' For ) cars there ma> be exaccrhatinn'; in 
the spnng and fall, or five to six attacks a jear, all uatli the tvpicil 
visceral tjqie of pain uliich gcncrallj is gnawing, rather diffuse in 
location over the cpigastnum, and cased h> the taking of food and 
milk Tlien there is a progression of ssonriptoins, the attacks lu-conu 
more frequent, tlie penod in which tlic ulcer is quiescent is slioitcr 
and each attack is more severe and persistent The simple methods 
of secunng relief from pain by tlie taking of food and alk i)i in no 
longer efficacious There may be, for the first time, episodes of voinil- 
ing Nocturnal pain mav develop between 1 and 2 a in , hccommc 
a frequent occurrence There may be sudden scirurcs of vnmidne 
rcsembhng the so-called ulcer cnsis. Tliere may be a shcht <luft 
of the pain to tlic right of its onginal location and it may extend from 
the right upper abdominal quadrant into the hick to Uie ndit of the 
cightli, nintli and lentil thoracic vertebrae 


But, when chronic perforation finally docs occur into tissues sm 
rounding the duodenum, the patient notices a shift of piin to second 
ar} areas, tlic pain is more bonng, sharp, severe and more locilir-d'k 
Usualh', tlic patient will not be able to continue workinc, lie miv h" 
emotionally upset or depressed and usually will rcalirc tkif some 
complication has radically changed the situation He ina> need 
for relief, this may be difficult for him to understand He nuv h' 
suspected, cv’en by his physician, of being an addict to inrcotirs Son ^ 
of the p.ibenls have even undergone psvchialnc trc.itincut 
them will adopt bizarre postures for relief, such as the kurc-cl'l^ 
position, and crawling on the floor on the hands and I ners M e reci i> ' 
had one patient who dragged himself across the floor on his .il« a 
thus obtaining some relief It seems that those lesions which pe* 
to tlie pancre.is c.iusc the most intractable and severest pna 
patients are more hkclv to seek unusual jioshirts for roller 
Referred pain brought about by invasion by a duodcnil n 
lesser omentum is likely to resemble Ibe pun of discvc o ^ ^ 

bladder, since pain usnallv occurs across the low er jmd an < t ^ 

of the thorax, with predominance on the right side Tne 
to the back, behveen the shoulders, again is suggeslnr o ^ ^ 

disease We have seen patients who twice nnderwcn j 

tion of the gallbladder with negative pj,;, n t' * 

chronic perforating lesions of the duodcniini If ' j 

areas as mentioned above, and .v ' 

sibilitv alw.ivs should be kept in mind If a / ' tl 

suspected and surgical explomtion rcvc,ils no on 
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deaum should be opened and clearly visualized, ^ 

smaU perforating lesions may not be seen from the extenor of 
organ We beheve it is likely that the shift of pam ^0“ ^ 
omentum mto the somatic areas occurs by means of the panetal 
referred mechamsm, m the same manner that diaphragmabc pam is 

felt in the areas of the neck , . i j j i i - 

The pam of pancreatic mvolvement by a perforated duodenal ulca 
IS usually lower than the ongmal visceral pam caused by uncompli- 
cated ulcer and is often manifested around the umbihcus In some 
instances, it may extend to a sh^t extent mto either the right or left 
lower abdommal quadrants Generally, however, the most typicm 
finding IS a severe pam m the back at the level of the first and second 
lumbar vertebrae The afore-mentioned findmgs, along with the feature 
of the patient’s puttmg his body m flexion or applymg pressure over 
the upper part of the abdomen, and a bistory of duodenal ulcer, is 
almost certam to indicate pancreatic mvolvement by a perforated 
ulcer It should be mentioned that pancreatic carcmoma and per- 
forating gastric and jejunal nlcers mto the pancreas may produce a 
similar picture 

In many mstances, the sequences of symptomatic events from the 
simple pain of ulcer to the final chrome perforatmg stage is charac- 
tensbe However, sometimes recurrence of an ulcer may be an ex- 
plosive occurrence ivithout the mild type of antecedent history The 
diagnosis may be problematic Since so many chrome perforatmg 
lesions are situated on the posterior wall of the duodenum, results of 
roentgenologic study occasionally wdl be negative It is under these 
circumstances that it is so important to recognize this syndrome chn- 
ically, if surgerv' is to be done, an exhaustive search should be made 
to find this chronic perforatmg lesion 

The diagnosis of this syndrome is made on the basis of the history 
the sequence of s>'mptomatic events, and especially on the mutations 
in the locaUon and references of the pam which the patient expe- 
ricn^ As a mle, fliejihysical ohsen-abons are limited to some demee 
of deep tenderness oyer the duodenum The roentgenologist nmst 
often finds a duodenal ulcer, but at bmes cannot tell thatTt is per- 

Srw ""I f examinabou may be negabve 

probablv because of the situabon of die ulcer on the p^enor waU If 
ere ,s extension of the mfiammabon around the J^ThZ lo 
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m several waj'S The progressive inflaniniator>' processes incident to 
tlie action of perforation by an ulcer may result in scaling of tlic duo 
denum to the surface of tJie gallbladder or against tlie biliarj’ duct 
\\Tien the actual perforabon occurs, a fistula wall be produced lie* 
tween tlie duodenum and the gallbladder or the bile duct An illtis- 
lrab\'c case follows 


A man forty-nine jears old presented himself for csaminabon becatuc of 
pain in the upiier part of the obdoinen Three j cars before his consultation st 
the CUnic he liad snfTcrcd n severe gaslro-lnlcstlnal upset, during which he 
had experienced much vomiting and a marked intolerance of food There had 
been some question os to a shght Ictenc tint to his skin at that time Two montlw 
later he had had another attack of acute epigaslnc pain, after which blood had 
been found in the stools For two montlis pnor to his visit to the Clinic he had 
had epigastric pain daily, tliis pain arose tliree hours after llic ingestion of meats 
and was reheved b) vomiting Tlicre was gradual progression of the sv-mptOTS, 
the pain, which prevnouslj had been pcnodic, became constant and severe Ph)?!- 
cal examination showed notliing of importance estimation of gastnc aadilv 
showed values of 44 units for total acidity and 20 units for free hjdrocWonc 
acid (method of Topfer) Tlierc was definite evidence of gastnc stasis, 765 cc. 
of gastnc contents being recovered Tlierc was some evidence of tosemia, thr 
value for urea was 59 mg por 100 c-c. of blood, and the carbon dioxide cera 
bining power of the plasma was 72 volumes per cent Roentgenologic cjaTninitiaa 
of llio stomach disclosed evidence of pyloric obstniclion After prrl]mmar> 
operaUvu treatment, he was operated on He was found to have an ncutel) i> 
fccted gallbladder and a duodenal ulcer which had perforated into the gaTIbbdde* 


There was some definite evidence in this case whidi vouhl IntJ to 
suspicion of tlie presence of peptic ulcer The licmoirhagc and thr 
association of epigastric pain appearing several hours after tJie inct^ 
lion of food would suggest tliat the pnmarj’ lesion probihlv w as i'' 
die duodenum It is extremely unusual for a fistula between the P 
bladder and tlie duodenum to occur in this way The fisliiln usna v 
dev'clops after an acute condition in the gallbladder and 
involvement of the duodenum Mason and one of ns (Rivers) ic\tc^ ^ 
a senes of 1,117 patients operated on for diolcc}sfic discaw In mn- 
of these a fistula between the gallbladder and the duodenuni v^^^^ 
found, howev'Cr, in only one of these cases was the fistula t le rf- 

of a pnmarj' lesion in the duodenum tw-J/rmfr-il 

Occasionally, a fistula between tlie duodenum anti (lie a 
wall will be produced in an indirect manner A snbiciite 
foratioD of a peptic lesion in the duodenum may tcsu l ^ ,[) 

lion of abscess This abscess becomes attached to <lic a 
ulbmatcly it ruptures into the abdominal wall an <> 
may break tJirough, disdiarging pus and gastnc contc 
gastnc region 

THE DIFFERENTIAL DIAGNOSIS OF Dl ODI^AI p 

In the majontv of instances, the diacnosis nf dncxlrtn u, 
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ky late, postprandial, burning 

uSr ‘’*“8 ™lk and soda, and it 

IS hirther featured by recurrent attacks and chronicitv uresent 

secSnrwe by roentgenologic examination In the prSedmg 

of extraduodenal tissues caused by mvolvemesnt 

to tbe right ofX SSe to^L "^^^ 

men, to the right m tSback to^tS ^ “PP®”" P®*"^ 

hons of the thorax and in com<a ^ ^ anterior and postenor por- 

quadrant 1°»« "Moial 

dace such features k the foteemne that ulcers may pro- 

consider disease of the gahbladdj of ™ ^erenfaal diagnosis, 
system, of the nght part of the onW P^ urinary 

Pams in the nghTsidfaming ^ '^PP^"^' “d skeleS 

must also keep m mind that there ml ^roup of causes We 

stomach or esophagus ^ ^ coexistent disease m the 

J^roupb SnTdemg Molrgnan, Gastric 

wting a duodenal ulcer in o stomach which ig rvirr,^i 

S:i=g££SSHSS 


nant If. however iC T “y Possibihtv tLrf i ^ 

second lesion is presl?m\*®i^^'^“ ^boidd bff 
made to find it stomach, and ^spicious that a 

and reieiv ^ ^^buld be 

'"cll grounded that I ” next meal disappears spon- 

Wdbur and one o^TL f be 

of the stnm^ stu^ ® ®^omach ^ 

ditJon is rare mdec? ^'^odenal ulcer, and coexisting 

te^ coadthcat canlej' “ a col 


■£LX?S’F“-«W 

^^ed mahgnant 
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process in the stomach sliould be entertained Disco\ crj' of an cpftjas- 
fne mass may corroborate this suspicion, and if roentgenologic csanii 
nation fails to disco\er the lesion, it miglit be well to inspect tlio tis- 
sues directly bv means of the gastroscope 
When tlie subject of gastnc cancer associated wth duodenal ulcer 
is considered, tlic fact should be mentioned tliat many malignant 
lesions of Uie stomach produce sjTnptoms closely simulating (lion’ 
caused bj peptic ulcer Tlie physician, therefore, ne\ cr should inaVc a 
presumptive diagnosis of duodenal ulcer witliout a careful roentgeno- 
logic exammabon Nor should the exidcncc of normal or cltaatcd 
values for hydrochlonc acid in the gastnc contents as obtained bv a 
test meal give false assurance to the plusician Drj’ and one of its 
(Rivers) found that in most instances, when malignant gastnc ulcers 
produce sj-mptoms suggestive of peptic ulcer, normal or c\cn accel 
crated rates for tlie sccrebon of gastnc acids were present 
Generally, the diagnosis of frank carcinoma of the stomach can lie 
determmed without difficulty by roentgenologic imestigation This 
mvesbgabon occasionally wall not suffice for distinction betw cen malig 
nant and benign gastnc ulcer. The gastroscope mav help, but in cer- 
tain instances this instrument likewise will not adcijuatcl) distinguish 
the lesions If a pabent who is receiving adequate mcdicil Ircitmcnt 
for duodenal ulcer does not respond sabsfactonly, and if occult blooil 
conbnues to be present in Uic stool, grave suspicion of the possih!'’ 
presence of a malignant process in the stomach should be cnlcrfuntd 


Duodenal Ulcer and Cholecjetic Digeaoc.— The two most common 
causes of indigesbon among pabents older than forty scars in a senw 
of more than 4,000 pabents studied by Fcrraira and one of us (Rn 
were found to be pepbe ulcer and cliolcc)’stic disease Of men olacr 
than forty years who had indigesbon, 23 per cent w’cre found to In"- 
pepbe ulcer and cholecj’sbc disease Of tlie women wntli mdigcs 
in that age group, 2-15 per cent had cholccjsbc disease and 9 5 pc 
cent had pepbe ulcer Tlicsc two diseases exceeded men 
diseases as the cause of indigesbon among djspcplic patients rrr 


than fort}’ years old as seen at the Clinic , , 

Failure to make a correct differcnbal diagnosis between 
eases or to recognize the fact that pepbe iJiiccr rna> w ^ , 

sxith cholecysb'c disease may result in the adsasmg of treatm 
is detrimental ratlicr than helpful to the patient d-y'” 

It is unusual for any difficult}' to anso in the dijtmc on 
pheated duodenal ulcer from disease of the jrr 

tern and order in the natural histor} oj a r 

penodic attacks, often in the spring and af? 

txxo and are followed in due hmc by complete n , 
toms Pam arises at a definite time Ixvo or three ha • 
of a meal, to be rehcx’cd promptl} by the t.'ikmg o 
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The syndrome of cholecystitis, on the other hand, lacks regidanty 
and order Distress usually occurs after the ing^tion of certain foods 
such as fned foods, cabbage, onions or apples This distress, ^ 

characterized by a feehng of fullness and distention, ans^ after tne 
meal is eaten, frequently it is associated with nausea and vonuting 
The distress is irregular in duration Generally, tenderness w presCT 
over the region of the gallbladder Very rarely, however, ciw e^^c 
disease produces symptoms which, resemble those caused by duoden 
ulcer Distress which as a rule is more of the flatulent type may e 
manifest several hours after the meal, and may be reheved by M 
alhah Usually, this occurs m a stout woman m whom disease of the 
gallbladder might be suspected The syndrome of cholecystic disease 
lacks some of the features of the syndrome of duodenal ulcer, as a rule 
it mimics the syndrome of ulcer only m part Under such circun^ 
stances, if several roentgenologic exaimnations have not demonstrated 
a pepbc ulcer, cholecystograms should be made, these generally will 
disclose a malfunctiomng organ or gallstones or both 
Subacute perforation of a duodenal ulcer may produce a picture 
with some features simulatmg those of acute inflammation Generally, 
the pam caused by such a comphcation is felt severely m the uppw 
and n^t portion of the abdomen, and a mass may develop which 
could be nustaken for a distended gallbladder The extension of pam 
into the area of the right lower scapula is not imusual when a duo- 
denal ulcer exhibits the comphcation of perforation, and this further 
comphcates the diagnosis On the other hand, subacute comphcabons 
occur almost exclusively m the presence of chrome ulcer, and there- 
fore the history usually can be depended on to disclose the character- 
istic attributes of duodenal ulcer for some time before perforation 
occuned After the acuteness of the condition has subsided, the roent- 
genologic examination will disclose the deformity of the duodenum, 
"bich then permits arrival at a correct diagnosis 
There is very httle m the syndrome of peptic ulcer which could 
be confused xvith the manifestations of gallstone cohe This type of 
^c begins and stops suddenly, often without good dietetic reason 
pain IS severe, extends to the right costal arch and through to 
’ or the scapular region Generally, there is a sense of severe 

, 'Jpper abdominal pressure frequently accompamed by nausea and 
l 'oiniting The attack may terminate spontaneously after vomitmg or 
■’gorous helchmg, or it may require the use of opiates The return to 
rapid, and unless a compheatmg inflammatory condition is 
^“Ociatcd, there is very httle residual manSestabon to show that any- 
f' unusual has occurred m the upper nght abdommal quadrant 

V difficult}' in disbncfaon between pepbc ulcer and chole- 

m occurs m the case of chrome perforabng duodenal ulcer 

dio ulcer invades bssues conhguous to the gallbladder or 
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even Uiat organ itself Tlie sihiabon of tlie pain in these lesions is in 
tlie area of the gallbladder Furthermore, the pain is referred into tlie 
riglit part of tlie thorax or into the bach, to the right of the lower 
tlioraac \ertebrac, jiist as it may be referred in acute cholccjsbtis 

To add to Uie difficult), many of the patients complain of much 
upper abdominal distention Often, at the heiglit of Uie pain, there 
may be nausea and vomiUng The liisfor)', however, usually includes 
a prolonged record which suggests peptic ulcer, and sufficient char- 
actcrisbcs of ulcer remain, sudi as intensification of pain several hours 
after meals and ease obtained by alkali, to suggest that diagnosis The 
voinitus ma) contain blood, frequently tlicrc is evidence of occult 
blood in tlie stool, both of which signs suggest the presence of peptic 
ulcer Esndcnce of bilinr)' obstnicUon is showTi by the presence of 
jaundice and light-colored stools, an increased content of bilirubin in 
the blood svould certainly tend to ins'olvc tlie gallbladder or the bile 
ducts Roentgenologic examination affords tlie only certain preopera- 
tne means of distinction bctw’een the two conditions If the syndrome 
has definite charactcnstics of associated lesions, a cliolecystogram also 
should be made 

Ncurnsllicnic Dsspcimin.— Functional disturbances are by far the 
most common causes of indigestion Twenty-seven per cent of patients 
who come to the Clime because of indigestion are believed to have a 
nenous type of dyspepsia Inasmuch as peptic ulcer is next in fro 
qucncy of occurrence as the cause of iiidigcsbon, it can be seen how 
frequently tlie physician might be called on to distinguish between 
the two conditions Actually, two of ever)' five patients, young or old, 
men or women, who present themselves because of indigestion have 
citlicr peptic ulcer or funchonal indigestion 

Tlie appearance of tlie patient who has duodenal ulcer might eisil) 
give the impression that the s)'mptoms to be discussed may not have 
an organic basis Most of llic pabcnls arc of the ncrx'ous, tense, rest- 
less 1)7)0 Often they smoke tlircc or four cigarcls while tlic) arc ginng 
a rccitabon of their s)anptoms How'cxcr, it seldom is longer than a 
few minutes before the story' so suggestive of peptic ulcer unfolds 
itself, if Uie patient lias sucli a lesion 

On the other hand, the ncrs'ous d)spcptic pabent rarely presents a 
group of s)inptoms which arc well ordered and follow' a definite 
pattern Generally, the symptoms occur daily, m fact, many 
base constant symptoms ‘There is alwa)s something wTong, R the 
complaint It mav be headache or nausea and vomiting or constipation 
nr pains in the joints or gas on the stomach Tlic d)'spcpsia ^ 
hibit qualitatixc food relationships Tlic pabent cannot nt this 
or that, and ) et the next das the same article of foml ma) bo ca cn 
with impunila Esen milk causes distress, indeed, cacn water ma) 
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make the pafaent belch, and usually this is demonstrated forcefully, 
dramatically, loudly and frequently “Sour stomach is complained 
of frequently, and often there is regurgitation of matenal wmch is 
said to be so “acid it cuts the teeth,” when m reality analyse of a test 
meal may show complete absence of free hydrochlonc acid. 

The important feature of the history is that it lacks consistency, and 
so It seldom should be confused with the story of duodenal ulcer A 
diagnosis, however, must not be made on the basis of the history alon^ 
because many orgamc diseases, mdudmg peptic ulcer, are masked 
udder the personahty of the neurotic patient Hence, it is always essen- 
tial that organic disease be ruled out by a complete examination, in- 
cludmg laboratory tests Symptoms which distress the patient while 
he still IS at the table are most unlikely to be those of ulcer A simple 
question as to the presence or absence of such prandial symptoms is 
a valuable diagnostic aid. 

DuodeniliB.— It may be impossible to distinguish accurately between 
duodemtis and duodenal ulcer Several years ago we reviewed care- 
fully the records of seventy-five patients who had been found at opera- 
tion to have nonulcerative duodemtis We were attempting to formu- 
late a syndrome sufficiently defimte for it to be possible to demarcate 
it from duodenal ulcer Patients who have nonulcerative duodemtis 


are of the same type as those who are likely to have duodenal ulcer, 
that IS, the age group is the same, and the madence accoring to sex 
IS identical Interestingly, the afore-mentioned patients widi duodemtis 
had expenenced symptoms for an average of a httle less than ei^t 
years 


Duodemtis, althou^ not comphcated by ulceration, frequently is 
found to mvolve mtensively the musculans and serosa as well as the 
periduodenal tissues The pam is likely to be less definitely localized to 
a small wea m the epigastrium than is true in cases of uncomphcated 
peptic mcer, and often the area of which maximal complamt is made 
IS not designated as epigastnc, but rather, as bemg diffusely distrib- 
uted through the entire upper n^t abdommal quadrant. 

Often the TOmplamt is not of pain, but of nausea and a distressmg 
sensation of fullness m the upper nght part of the abdomen Althou^ 
this seimtion mi^t arise shortly after meals, it usually reaches 
mai^al mtensity several hours after die mgestion of food. The pa- 
tients in our senes resorted to the use of alkalis more frequently than 
to rood to obtain relief from symptoms 

Jaundice very rarely occurs m the presence of duodemtis, aldiough 
nt operation pathologic change m the gallbladder was not demon- 
^ble m the senes we have mentioned. In such mstances, the jaundice 
probably w^ the r^t of the extension of the inflammatory process 
bih^X'^^ of associated infectious process m and along the 
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Kirkhn renewed tlie roentgenologic data in a senes of cases of 
duodenitis He noted certain differences, roentgenologicallj , between 
duodenibs and frank duodenal ulcer Tlic most significant of lus ob- 
sen'ahons appear to be the follouang "As a rule the bulb is quite 
imtable, greatly deformed and diminished in si7e, often it is repre* 
sented by a mere skeleton of barium content Margins of the bulbar 
shadow tend to be haz)' and indisbnet " Apparently, tlie pillcus ven- 
tnculi IS highly imtable and is characterized by rapid emptying, so 
that it is difficult for the bulb to be filled for any Icngtli of time, and 
the spastic deformity is not only more pronounced than that produced 
by a true ulcer, but it is also more unstable 
Pseudo-ulcer.— One of the functional conditions most puzzling to 
disbnguish from duodenal ulcer is the "ulcer sjTidrome wtliout ulcer" 
or, as it IS called by Alvarez, tlie "pseudo-ulcer ” Tlie condibon has all 
the features of duodenal ulcer, wuth penodicity, punctuality, and the 
food-ease sequence, except tliat the roentgenograms disclose nothing 
abnormal In many instances the patients have undergone surgical 
explorabon, and the surgeon, not being sabsfied until the absence of a 
iTsible or palpable lesion, may have cut open tlie stomach and duo- 
denum, only to find them perfectly normal It is most likely tliat the 
symptoms are tlie results of pylorospasm It has been shoum tliat even 
m the aclilorhj'dnc stomach soda somebmes unll relieve tlie symptom 
of heartburn which is due to spasm in tlie lower end of tlie esophagus 
Tlicre seems little doubt that the ulccr-like s>Tidrome uhicli occa- 
sionally IS described as an actual ulcer sjmdromc occurs in nerv- 
ous, bighstrung, intense persons, and that it is parbcularly likely to 
be established during penods of fabgue and tension Because pepbc 
ulcer also is seen frequently in cases similar to those described, be- 
cause rc-estabhshment of ulcer frequently takes place after penods of 
stress, fabgue and tension, and because fluctuating psj’choplq’siologic 
factors seem capable of presenbng ccssabon of the ulcer ssudrome, it 
is suggested that factors which have tlieir inccpbon in derangement 
of the nervous system must be of some significance in llic cause and 
course of an ulcer-hke tj-pe of syndrome, whether or not ulcer is 
present After this sjTidrome has been established for a prolonged 
penod, it IS conceivable that the pylorus, which certainly partiapatw 
in the formabon of tins syndrome, actually may become hvpcrtroplncd 
or stenobe The followung case is an interesting illustration of this 
fact. 


A woman, twentj -seven >c3rs old, wJtlj a high-tension and driving 
had had heartburn since early childliood For three year: prior to her 
nl the Clmlc, she had had an ulcer type o' distress chamc*rni«l by r 

severe, gnawing, nonextending pain which wm localized In a small 
nghl of the epigastrium, and whicli occurred about forty -five minutes after 
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On physical examination, Wilms’ tumor is to be differentiated from 
other ahdommal enlargements, viz, hepatomegaly, splenomegaly, 
hydronephrosis, polycystic ladney, omental cyst, tuberculous pent- 
onibs, neuroblastoma, Hodgkm’s disease, lymphosarcoma, leukemia 
and teratoma 

Roentgenographic exammation wiU usually estabhsh a presumptive 
diagnosis 

Biopsy ts contraindicated as a diagnostic procedure for Wilms’ tumor 
since this tumor is highly mahgnant and metastasis may follow such a 
measure 

Theatment —Management is by surgical removal, as early as pos- 
sime, dependmg on the size of the tumor Smce this growth is very 
radiosensitive, some surgeons prefer administermg preoperative x-ray 
merapy m order to reduce the mass and thus to simplify the opera- 

on Most surgeons, though not aU, consider postoperative irradiation 
important 

Ladd® and others that any patient who has sur- 
wved two years foUowmg the removal of the tumor has a probable 


of nnp umor —A testicular tumor occurs as an enlargement 

affecterl aro’ paudess m the begmnmg The children who are 

mav be enrln^ ^ preschool age If the tumor is a teratoma, there 
may be endocrme manifestations 

hemia^nd viSe'" ^ differentiated from orchitis, hematoma, 

bon*^^^*^ orchidectomy preceded by irradia- 

taS^rraon mcreasmg number of sarcomas of the pros- 

The iacno^hP ^ f reported m small infants 

ducmH dvmnn S)TOptoms of urmary obstruchon, pro- 

nephrLs^Th^ hydronephrosis with secondary pyo- 

fomabons ofVp°°'^^k° to be differenbated from congemtal mal- 

produce obstrucbve 

unsabsfactory m the several 
the tumor which ’ “^tratmg nature of 

mradiabon has Kppp ^!Li surgical removal Treatment by 

0^ariau Tumor 

obsen-ed such a^tumor m TcS^?”°^ ^ 

carcinoma of he ov^ Ovarian 



im SYMFTOMS AND DIAGNOSIS OF DUODENAL XJLCEE 


1041 


The pd. codd \» »W to ‘ ^ fS 

prolonged relief was ^ because of their persistence Emobonal 

The syrnptoms were dy occ^^ immediately 

SlSSlC.ffiS tM?e“ »SS va. »« ol^-rnom, Th«e 

was no votmtag, but the patient oocasiQuafly lelt itot foi^ ad not pass (TO^ 

^ Stomach prLptly There was no history of gross bleeding, and occult bbod 

”^T»de^ w^o^c^d muscle spasm was not ehcited on 
for gastric acids were high, that for total acidity being 14 . units and that for free 
hydLibric aad hemg 62 units (method of Topfer) Repeated roentgenograrw 
disclosed a rapidly emptying stomach wthout a demonstrable lesion. Because ^ 
such observations and because of failure of the patient’s condition to respond to 
a strict medical regimen, it was suspected that the condition was due to pyloro- 

spasui oil! 

At operation hypertrophy and partial stenosis of the pylorus, wim thickening 

of the muscle of the antrum, were found The appendix had been removed many 
years previously The anterior segment of the pylonc muscle was excised, and 
closure was completed as in gastroduodenostomy There was no Improvement for 
eight months, then the distress progressively lessened 

The history in this case illustrates most of the features we have 
come to consider as charactenstic of tbe ulcer syndrome without ulcer, 
but with pylorospasm The patient was of die hi^-strung tempera- 
ment so often noted in cases of ulcer, and neurogemc factors were 
promment m aggravating the distress The whole picture, so far as 
symptoms were concerned, was that of ulcer of a severe type Yet, as 
opposed to such a picture, the rehef ohtamed by the takmg of food 
and alkali was too transient, improvement was not attamed by careful 
treatment m the hospital, the element of penodiaty was not present, 
there was no localized tenderness, blood was never detected m the 
stools, and the results of roentgeuoscopic exammabon were repeatedly 
negative. It is of mterest to notice that this patient’s father subse- 
quently manif^ted almost identical symptoms, espeaaUy so far as 

aggravation of symptoms is 
conned In his case, hmvever, duodenal ulcer was demrmstrable 
m the roentgenogram uemonstraoie 

'acre are several factors which can be utilized m the distmction 

pabents who usually have peobc 
Ulcer Distmcbon may be extremely diffimb tP A a i 

un^mphcated, even Lugh seTeS S wl^h 

obtainable by the careful taking of clmical historv 'Tb^ 

the ulcer s>mdrome ivithout ulL usually are imldJ^ aS”tb “ 

sel^m any recurrences of difficulty at uLt ’ ^ 

The gene^ average of gastric acidity is about the samn in lU t, 
condibons Roenteenoloinp pvaminohni i ftvo 

ujlonc stenosis Howev^ m most evidence of 

duodenal niche or the ch^actensbc crater oftTffiir^ ^ 
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Benign Lesions of the Pancreas.— Comfort, GambiU and Baggen- 
stoss recently renewed m great detail the sjTnptoms of chrome re* 
lapsmg pancreatitis The symptoms of this condihon or of its occa- 
sional associated comphcation of acute pancreabtis and pancreatic 
Iithiasis occasionally may cause some difficult)' m the diagnosis of 
duodenal ulcer In such cases it occasionally is found tliat pain is 
present which miglit be confused wth tlie pam of peptic ulcer The 
general characteristics of the pain arc not those of die pain of ulcer 
llie situation, however, might present some confusion so far as per- 
forating duodenal ulcer is concerned Comfort and associates found 
diat die pahents in question complained of distress in die right upper 
abdominal quadrant, and that occasionally this pam was referred 
dirough to the region of the lower dioracic vertebrae and, more 
rarely, to the lower right abdominal quadrant In some instances, the 
pam was cramping, in odiers, it was more of a gnawing steady t)pc, 
such as characterizes pephe ulcer which is perforafang to die area 
contiguous to the gallbladder or to die pancreas Furthermore, a num 
ber of the pahents in the afore-menhoned study complained that the 
pain occurred m attacks lashng two to thirteen days 

The pain of a penetrahng t>pe of pephe ulcer may occur in attacks 
which last a similar length of hmc In pancreahhs, however, dicrc is 
seldom anything similar to the syndrome of pephe ulcer, that is, rclicl 
IS not obtained by the use of food or alkali The pahents seldom ha\c 
pain which arises two or three hours after the cahng of a meal Food 
IS more likcl) to start dian to stop the pain Also, later in the course 
of the disease, relapsing pancreahhs is likely to manifest itself by dis- 
turbances of funchon of the acinar and islet cells and by certain 
sequelae At first, disturbances of funchon mav be of short duration 
and mild during the acute phase, before w'ldcsprcad anatomic de- 
struction has occurred ^\dlcn such destruchon has developed, gl)- 
cosuna and h)pcrglycemia, steatorrhea and creatorrhea may appear 
and persist Investigation of llie area may disclose pancreatic stones 
or calcification, the pancreas mav become enlarged .md palpable 
Some of the sequelae of this disease are obstnichon of the common 
bile duct, with jaundice, Iiepahlis and distention of the gallbladdw 

It must be remembered that occasionally this disease also results 
in obstruction of tlic duodenum because of enlargement of the pan- 
creas 

Appendicitis.— Aaite appendicitis when associated wilii pentomm. 
parhcularly if the appendix is ruptured, mav require careful considcr- 
ahon in dishnclion between that condition and subacute or acute 
rupture of a duodenal ulcer Tlie causal relationship of rccurnng in- 
flammator) appcndiahs to ds-spcpsia has been tlie subject of mo i 
controsers) Yet. this hpc of appendicitis was considered ot i • 
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portance m only 2^ per cent of 4,223 cases included in a study of tie 
causes of indigestion In most of the cases m which recurrent appendi- 
citis was considered to be the cause of indigestion, the condition 
occurred in young persons between the ages of fifteen and twenty- 
four years In all probabihty, this type of appendicitis should be clas- 
sified as subacute, rather than chronic, appendicitis In only 2 per cent 
of women older than thirty-nme years mcluded in this senes was 
appendicitis considered to be the cause of chronic recurring mdiges- 
bon In only seven of 1,377 men more than forty years old did chronic 
dyspepsia appear to have been caused by chronic appendicitis When 
the records in this study were more carefully studied, it was possible 
to find only two m which there seemed unquestioned evidence that 
the remov^ of a chronically inflamed appendix reheved the symp- 
toms of mdigesbon for which the operabon was imdertalcen 
We were of die opinion, after reviewmg all these records, that 
appendectomy earned out for the rehef of chronic recumng mdiges- 
bon in pabents older than twenty-five years usually produced a thera- 
peubc result equally disappombng to the pabent and to his surgeon 
It has been postulated that disease m the region of the appendix may 
cause epigastnc discomfort throu^ a so-called ileogastxic reflex Often, 
the pam of a duodenal ulcer is somewhat relieved by ehmmabon of 
consbpafaon It is possible that distenbon of the colon could cause 
increased pylorospasm 

Diseases of the Colon.— Generally, there is very htde difficulty in 
distincbon between duodenal ulcer and diseases which affect the 
colon Hurst desenhed two mstances in which a pabent who had 
mahgnant disease complamed of symptoms suggeshve of pepfac ulcer 
The pain m both mstances was located m the n^t side below the 
level of the urabihcus The therapenbe response was not charactensbc 
of pepbc ulcer, no rehef was adueved by a medical regimen Because 
there was blood m the stool and no duodenal deformity, a roentgeno- 
gram of the colon was made which disclosed the presence of a fillin g 
defect suggeshve of carcinoma 

Diverhculibs of the colon seldom occurs in the area of the hepabc 
flexure, but when it does, the local inflammatory reactions may suggest 
possibihty of a penetratmg or perforahng type of duodenal ulwr 
Lack of a history characteristic of ulcer and negative results of roent- 
genograms of the duodenum should leave httle doubt as to the dian- 
nosis ^ 

DlBonscs of the Bight Kidney.— There is nothing in the history of 
uncomplicated duodenal ulcer which should make it necessary to con- 
ndcr renal disease in the differential considerahons This is not true, 
nmvever, of perforating duodenal ulcer which encroaches on the 
transverse mesocolon or the renal capsule In such mstances the ex- 
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tension of pain easily may be confused wth that caused by renal or 
ureteral stone or even a malignant process of the kidney, or hydro- 
nephrosis Because of tlie situahon of the distress, tlien, it may be 
necessary to investigate tlic kidney by roentgenologic a\amuiation 
Occasionally, intra\enous urography or retrograde pyelography ina\ 
be necessar}' adequately to rule out renal disease m such instances 

Carcinoma of the Duodenum.— Primary caranoma of the duo- 
denum is an extremely rare disease Eusterman, Berkman and Swan 
reported fifteen such cases, and pointed out that the symptoms which 
such carcinoma caused were primarily those associated wth obstruc- 
bon of the bile ducts or tlie lumen of the duodenum Dixon, Lichtman, 
Weber and McDonald reported forty-five cases of pnmary mabgnant 
lesions of tlie duodenum They ventured the opmion that diagnosis of 
tlus condibon usually is possible if tlie cbmeal history is carefully 
evaluated, with the roentgenologic exammahon axtended to mcludc 
the enbre duodenum The average age of the pahents included m this 
scries was 55 4 years Fourteen of tlie lesions were found to occupy the 
first, fifteen the second, and twenty the tliurd, porbon of the duodenum 
The most significant among the clinical mamfestabons mcluded in this 
senes were obstruebon, bleeding, chrome perforabon cliiefly to the 
pancreas, and jaundice An important diagnosbc feature is that jaun- 
dice IS preceded by signs of obstruebon Such a symptom should 
lead to the suspicion that a malignant lesion of the duodenum may 
be present 

Pam is the most common of all the complaints voiced by the pa- 
bents It IS very' similar in situahon to that expenenced by pahents 
who have duodenal ulcer It is epigastnc or situated in the upper 
nght abdommal quadrant \\Tien perforabon of a duodenal ulcer to 
the pancreas occurs, it is likely to refer pain into the back, just as is 
ulcer which is perforabng to the pancreas Furthermore, this pain 
which recurs at night is not an uncommon syanptom in die presence 
of a duodenal malignant process The distress frequendy begins one 
hour to four hours after ie ingeshon of food, and may be relics eu 
by the taking of alkali or by vomiting The pabents do not, ns a rule, 
resort to the use of food to make themselves more comfortable 

From die foregoing descnpfaon of the pain pattern exhibited uy 
pabents who have a malignant lesion of the duodenum, it is obnous 
dint the diffcrenbal diagnosis bebveen such a lesion and duodena^ 
ulcer might bo impossible Tins demonstrates again the necessity o 
ublizafaon of all available data and bnnging them to useful cxaliia 
m parbcular instances As a rule, patients who haic a 
lesion of die duodenum arc older tiion those who have a j. 

ulcer Tlie durabon of syanploms of the malignant process is slio 
and symipfoms are more seserc Tlie charactcnstic intcrmittcncy 
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the syndrome of duodenal ulcer is usually absent m the presence of a 
mahgnant duodenal lesion Rebef of symptoms by the approved 
medical methods of treatment of nicer is not obtamed Estimation of 
gastric acidity usually reveals normal or low values Generally, there 
IS evidence in the stool of occult blood 
The picture presented by the syndrome of a mahgnant lesion of the 
duodenum generally is that of an older patient, with the situation of 
pam suggestmg perforatmg duodenal ulcer or cholecystic disease with 
a relentlessly progressive course, which as tune goes on exhibits 
singly or m combination signs of obstruction, hemorrhage, jaundice, 
and chrome perforation to the pancreas, and has the roentgenologic 
signs of a duodenal lesion Physical exammation may disclose a mass 
m the right umbihcal region Rarely, the gallbladder may be palpable 
Dn erticulum of the Dnodennm.— It may be difficult to distmguish 
between (1) a true diverticulum of the duodenum, which is a herma- 
hon of the duodenal mucosa throu^ a weak pomt m the muscular 
layer, the fundus of the sac, as a rule, bemg devoid of musculature, 
and (2) pouchmg of the duodenum A diverticulum of the duodenum 
usually produces no symptoms If large, it may produce some nausea, 
vonutmg or a sense of fullness without the characteristic penodic 
attacks of duodenal ulcer 

Meckel’s Diverticulum.— Sometimes, ectopic gastric ^ands are 
found m the mucosa of a Meckel’s diverticulum In a senes of 152 
^es of Meckel’s diverticulum studied by Carlson, he found some 
heterotopic tissue to be present m 27 6 per cent of cases Ordmanly, 
ffiese heterotopic regions are small, and then: secretion is rapidly 
neutralized and dispersed There are instances, however, m which a 
pepbc ulcer occurs either m the area withm that part of the diver- 
um which does not have gastnc glands More frequently the 

n ^ die deum on which the product of these 

glands Hows 

The symptoms of ulcer of a Meckel’s diverticulum are extremely 
tom ^ ™ ^ probabihty they represent largely those related 

and ?p~^dons such as penetration or hemorrhage Dixon, Dueterman 
nah reported, m a study of Meckel’s diverticulum, that the 

umh^ attacks of cramplike pam m the region of the 

diverti^^ reported that m two cases of ulcer of a Meckel’s 

hours patients noted that the pam ceased two or three 

cases 1 ? ^“Sestion of food Several years ago we reported four 

"ere iin V .1 occurred about a Meckel’s diverticulum, and we 

Pain detect any of the usual charactensbes of the pattern of 

Sun f ^ P^duced by uncompheated pepbc ulcer 
ffie abXim * i”*^ Dadicnlar Pain.— Pam ansmg withm the confines of 
a Wall, and not related to any of the imderlymg organs. 
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IS one of the commonest findmgs in the pracface of mcdianc Yet, in 
so many instances, the physician searclies first for tlie obscure basis 
•ind last for tJic superficial basis Such tjpes of superfiaal pam bare 
had many names, such as “muscle-w-all pam,” “skeletal pain,” “radicu- 
lar syndrome,” “myalgia," "muscle stram,” “neuntis” and many ollicrs 
Most of tliese pams do not have the dear-cut features of root pain, 
nor arc there sensorj' changes They are a bizarre group, but Uicre arc 
a few features which are commoa, usually, mechanical factors such 
as stooping, twasUng, hflmg and w orkmg cause or aggra\ ate tlie con- 
dihon 

This t>'pe of pam as a rule resembles the pam of duodenal ulcer 
only in situabon The dinical sequence is enbrdy different Whereas 
the pam of ulcer is usually related to meals and is mtcrmiltent m 
character, many superficial pains will be mildly constant throughout 
the day and night Often, this pam wU have arisen after an mjury, or 
a day’s work in which the pabent has used muscles not ordinarily ex- 
ercised In many women the onset will take place after a day of 
housecleanmg Generally, constant jamng, such as ndmg m a truck, 
tractor, tram or wagon, uill aggravate the pain It should be mcn- 
boned Uiat constant jamng m many instances wall also intensify the 
pam of a duodenal ulcer In the presence of many of these t)'pcs of 
vague pam tlierc iviU be cutaneous hyperesthesia and tenderness of 
deep muscles wliidi is not easy to disbnguish from tlie tenderness 
to palpation of a duodenal ulcer, but wth flexion of the abdominal 
muscles it usually can be shown tliat tlie pain is situated in tlie ab- 
dominal wall Care must be exercised m the diagnosis of tlicse pains, 
however, since tlie pam of perforabng duodenal lesions m vanous 
areas, as menboned earlier in tins paper, may produce a very similar 
picture According to the basic ideas of Lewis, piuely wsceral pam 
may be referred to the body wall and give superfiaal tenderness and 
h)'perestliesia Some waiters, such as Morlcy, deny tins mechanism of 
tlie produebon of pain Hocntgcnograms of the spiml column occa- 
sionally ivill disclose some degree of h)'pcrtrophic arthritis whicli 
maj be responsible for the pain As a nile, if the phenomenon of 
superfiaal pam is remembered and its features sought for, the care- 
ful taking of a histor>’ wall illuminate Uic subtlebes of tlie problan 

Epigastric Hernia.— Occasionally, a weak spot in tlie abdominal 
wall will be found to axplain the situabon of pain which ma> haac 
been attnbuted to gastnc or duodenal ulcer An epigaslnc hemn situ- 
ated abo\c Uic umbilicus in the linca alba is not an uncommon 
of such pam Hcmiabon may occur in a (my portion of weakened 
abdominal wall, or the hernia ma> be large, rcsulbng m a mass which 
includes some mba-abdomiml structures Frequently, there .arc siicii 
regons around the umbilicus Thc> may be found to be related in 
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some way to the incisions of previously performed surgical operations, 
la which case they are called “postoperative ventral hernias ” 

These areas may be very tender Occasionally they cause spon- 
taneous pam because of temporary fixation of some abdommal viscus 
m the hernia What has been said of the dijfferential diagnosis of 
dyspepsia m the presence of skeletal pams apphes bere The examm- 
mg finger generally will disclose these defects m the abdommal wall 
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Bone marrow examination m blood dis- 
orders of cliildrcn. May, 525 
neoplasms. May, 535 
normal, nucleated cell count, Matj, 
527 

Bones, c>'sts, May, 508 
tumors, in childhood, May, 503 
Branchial ejsts. May, 499 
Bronchial asthma, bcnadr>l in, Jan , 40, 
49 

psTibcnzamine in, Jan , 48, 49 
Bronchiectasis, pneumomtis in, July, 
855 

rocntgenolofpc diagnosis before 
bronchography, July, 850 
rcUabihty of, July, 858 
manifestations, July, 850 
Bronchopneumonia, Jan 57 
Brucella agglubnation test, Jan , 191 
Brucellosis, chronic, diagnostic prob- 
lems, Jan , 182 


Conxailsivc disorders, classification, July, 
935 

diet in July, 943 
in cliildrcn, July, 934 
Coronaia artcrj' dusease, Jan , 153 
treatment, /on , 150 
occlusion, acute, and diabetic ndil 
osis with rccoverv. May, 7(M 
atherosclerosis, Jan , 153 
thrombosis, treatment, Jan , 150 
Craniopharyngioma, May, 502 
Cretinism, May, 714 
Cross-matching of blood, July, 795 
Cl Stic disease in childhood. May, 501 
C>stoscopy in infants and cliildrcn, 
May, 004 

Cs'sls, bone, May, 508 
branchial, May, 499 
dermoid. May, 501 
thjToglossal duct. May, 499 


CAiiDAnsovE in amebic dysenterj', Jan , 
119 

Cardiov-ascular failure in blood trans- 
fusion, July, 803 

Carotid sinus reflex, h>TJeracti\ c, sym- 
dromc of, July, 841 
Cataract, congenital, May, 758 
in alloxan diabetes, March, 429 
Catarrh, \cmal. May, 701 
Cerebral pals> , Uicrapcubc exercises in. 
May, 032 

Chichenpox, gamma globuhn in, May, 
COO 

Children, allergic disease in, histamine 
antagonists, July, 948 
conxailsisc disorders in, July, 934 
diseases, s>anposium on, May, 497 
feeding difficulties in. May, 688 
Chiniofon in amebic dysentery, Jan , 
119 

Chondroma, May, 503 
Chondrosarcoma, May, 510 
Chorea, treatment. May, 564 
Cliromaffinoma, May, 505 
Clinical medicine, adsamccs in, s>Tn- 
posium on, Jan , 1 

Glutton’s joints, penicillin in. May, 641 
Coffee in coronary’ thrombosis, Jon , 157 
Colitis, Shigella, Jan , 113 
ulcerative, nonspecific, psycliogcnic 
factors, Jan , 219 
Coma, diabetic, March, 445, 457 
Communicable diseases, acute, Jan , 61 
common, immunbation in. May, 
590 


Conglutination test for RIi scnsittofion, 
July, 795 

Convaitsions, causes of, July, 935 
treatment, July, 930 




Dacusosttnosis, congenital, May, 7CT 
DDT as dog powder for ticks. May, 635 
Dema in neoplastic diseases of hemo- 
poietic system, Jan , 10 
Dermatitis exfoliative, July, 962 
classification, July, 902 
comphcnlions July, 908 
diagnosis July, 904 
from penicillin, Jan 38 
sv mptomitolop’, July, 963 
treatment, July 909 
toxic, from penicillin, Jan , 37 
Dermatomyositis, dLsseminafed lupus 
erythcmatodcs and Jnn , 206 
Dermoid cysts in clilldliood, Afat/, 501 
Diabetes, alloxan clinical Imphcafmas 
March, 427 
pathology, March 129 
melllliis, annual number of new cas . 
March, 370 , 

blood sugar curves in, Uarcii, 


291 n- 

coinphcations, acute. March, 407 
diagnosis, Afarc/i, 313 

c,arly, treatment March, 
febrile illnesses comphciimtr 
March, 408. 410 , 

;;lucosc tolerance 

hv^^iheemLa m^effect ca P^ 
lient, March. 267 
insulin in, adiusfmcnt o pO 
to single-injection mWm 
March, 334 
effecUve timing. 
mixtures 


March, 335. 313 

»» •.« tnnrrrlCn 


336 
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HABOLD W PARGEON 


Inasmuch as some o\'anan tumors possess endocrme activity, somatic 
alterations, early menstruation and menorrhagia may occur 
The nonendocnne A’anebes are differentiated from peine Ijm- 
phomas and neuroblastomas by the size wluch they attain witliout 
'produemg blood changes or metastasis 

Treatment —Surgical removal should be earned out wherever 
possible If the tumor is mahgnant, postoperative irradiation should 
be instituted 

Myosarcoma of Vagina {Sarcoma Boiriotdes) —This tumor of the 
vaginal waU is symptomless until vaginal discharge occurs or until 
part of the tumor protrudes from the vaginal outlet 
This neoplasm is to be suspected m a child who has a persistent 
mucoid or bloody vaginal discharge, at any age If necessan', an 
exammahon under anestliesia should be performed to estabhsh the 
diagnosis It is to be differentiated from mfeebons which produce 
similar discharges 

Treatxeeot —Surgical removal followed by irradiation is the pre- 
ferred management The tumor is highly malignant 

TUMORS OF SOFT SOMATIC STRUCTURES 

Tumors of the supporting structures, including fat, muscle, con- 
nective tissue, nen'e and sjmovial sheatli, are not uncommon They 
may be either benign or malignant and have been obsen'ed in some 
cases to persist for a number of years before undergoing malignant 
transformation Tliese tumors appear at any age, not uncommonly 
at or shortly after birth They have tlie appearance of an mnocuous 
sivelhng and cause no subjechve sjTnptoms Tliere may be no tissue 
enlargement until a mahgnant chnical course is reached 
Any swelhng which is nontraumabc m ongm or a traumabc s%vel!- 
ing which does not regress m the usual bme should be considered 
cancer unbl proved otherwise 

A\^le most are sohd tumors and frequently feel firm, they may be 
decepbve m many cases, suggeshng soft tumors or even evsts, de- 
pending upon their tissue components and their posibon in relabon 
to the body surface The consistency will be more readily determined 
if they are situated near the skin than if tlie msulabng layers of fat 
and fasaa interpose bchveen the himor and the examiner's hand 
Treatment is b\ complete excision xvhen surgically feasible Ampu 
tahon of an exbemit) maj hav e to be considered Irradiafaon may be 
indicated m some instances 

Hemangioma.— This is tlie most common tumor obsened m 
Memonal Hospital among white children The great majont}' arc ob- 
serxed usuallv dunng the first xear of life According to Watson and 
McCarthy,'* 80 per cent occur during the first >car, xwtli 70 per cent 
dunng tlie first montli More girls are affected than bo>s and die most 
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Diabetes meDitus, insulin in, types and 
their actions and uses, March, 

327 

unusual requirements, March, 
359 

juvenile, March, 388 
lipemia in, March, 465 
bngevity m, March, 384 
management when mouth feedmg 
IS contraindicated, March, 412 
mortahty rates, March, 372 

effect of insulin on, March, 
374 

geographical and raaal vana- 
bons, March, 376 
trends, March, 378 
by sex and age, March, 382 
urban-rural differences, March, 
378 

mulbple complications, March, 415 
obesity and, March, 389 
pancreas m, role, March, 267 
pregnancy comphcating, after 20 
years’ duration, March, 395 
prevalence in United States, 
March, 369 

public health and, March, 481 
Pyeloneplmtis complicating, March, 

recent statistics, March, 369 
surgery in, preoperahve and post- 
opmtive management, March, 
420 

surgical complications, March, 411 
symposium on, March, 259 
treatment, and incidence of com- 
plications, March, 391 
in children, March, 279 
incentives to, March, 387 
™^3 ^ “’“rphcating, March, 

Diabetic acidosis, March, 445 

and awte coronary artery occlusion 
,.t,!la ^ recovery. May, 764 

summer camps for, March, 

coma, March, 445, 457 

“^rid prevention, March, 

pb>'siology, March, 447, 

prognosis, March, 454, 473 
s^I^oms -md cmirse, MarcJi, 462 
treatment, March, 451, 467 
pre-coma, March, 457 

D.c^wol in coronary thrombosis. Jon.. 


Diet m convulsive disorders, July, 943 
in myasthema gravis, July, 918 
m pregnancy, effect on intra-uterine 
fetus. May, ^6 

m Rocky Mountain spotted fever. 
May, 650 

Digitalis in coronary disease, Jan, 158 
in rheumatic heart disease. May, 574 
Diodoquin m amebic dysentery, Jan , 
119 

Diphtheria, Jan , 61 

immunization. May, 590 
Diseases, dissemination of, factors m, 
July, 983 

of mtemahonal importance, July, 983 
transmission of vectors, July, 987 
Diuretics, mercurial, in rheumatic heart 
disease. May, 576 
Drug(s) allergy in asthma, July, 955 
common, mtolerance m asthma, July, 
954, 957 

intolerance in asthma, July, 954, 957 
Duodenal fistula complicating chrome 
duodenal ulcer, July, 1033 
ulcer, acute, July, 996 
chrome, July, 997 
compheabons, July, 1001 
duodenal fistula comphcating, 
July, loss 

hemorrhage complicating, July, 
1010 

pain of, July, 998 
perforating, July, 1026 
perforation, acute in, July, 1016 
pyloric obstruction comphcating, 
July, 1001 

symptoms, penodidty, July, 998 
differential diagnosis, July, 1034 
incidence, July, 995 
perfecting, dlfferenhal diagnosis, 
July, 1020 

subacute perforating, July, 1024 

s^ptoms and diagnosis, July, 995 

^^^71^’ aspects. May, 

hypopituitary May, 715 
i-Vsentery. amebic, Jan , 116 
bacillary, Jan , 113 
sulfonamides in, Jan , 115 

antagonists in, July, 

in axis shift and 
heart strain, Jan , 172 
^etic in amebic dysentery, Jaru, 118 
Encephalitis, ]an^ 83 
measles, Jan , 65 

OTl foUowmg. 

pertussis. May, 671 
Enchondroma, May, 508 
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Endocarditis, bactcnal, subacute, pen- 
icillin in, Jan , 19 

Endocrine disorders in children, be- 
haraor disorders and personality 
changes resulting from, May, 674 
tlierap> in functional utenne bleed- 
ing, Jan , 231 

Endocnnologic aspects of retarded 
grori-th and dwarfism. May, 712 
Endothehoma May, 510 
Entenc infections, acute, Jan , 113 
Ephednne sulfate in mj asthenia gram, 
July, 912, 914 

Epineplmne in asthma of children, 
May, 537 

dangers of inhalation. May, 538 
Ei^dhroblastosis fetahs, Rh factor and, 
Jan , 240, May, 705, July, 799 
Estrogen thcrap> in dw-arfism. May, 729 
in functional uterine bleeding, 
Jan , 231 

Ewangs tumor, May, 510 
Exerases, therapeutic, in pediatrics. 
May, 626 

Exton-Rose glucose tolerance test, 
March, 295 

E)cs, diseases, in children. May, 750 
foreign bodies in. May, 762 
injunes, in children. May, 762 
tumors, in childhood. May, 503 

rEEnij,c difficulties in carlj childhood. 
May, 688 

Fetus, intra-utenne, effect of maternal 
diet on, May, 696 

Fistula, duodenal Sec Duodenal fistula 
Folic acid in sprue, Jan , 150 
Food poisoning, Jan , 121 
salmonella, Jan , 122 
staph>lococcus, Jan, 121 
strcptococCTis, Jan , 123 
Foreign Dodies in exes, May 762 
Foumcau compounds m allergic dis- 
orders, Jan , 44 

Fncdlander’s baallus pneumonia, Jan, 
59 

rructosiina, March, 318, 319, 322 
Functional dLsturbances, Jan , 213 
utenne bleeding, Jan , 223 

CAi-xcrosimiA MarcJi, 315 
Gallbladder disease, association with 
heart disease, Jan , 161 
Gamma globulin in measles proph>lixis, 
Jan 6-1 May, 602 
in pediatncs, lfni/._602 
Ganghoncuronia Man, 50-1 
Gaucher s disease, bone marrow in. 
May, 535 , , , i 

Genitcmnnar> tract tumors, in cliiltl- 
hood May, 510 


German measles, gamma globulin in. 
May, 603 

Giant cell tumor of bone, Jan . 508 
Globin insulin with zinc, actions and 
uses, March, 332 
management of diabetes watli, 
March, 337 

Globulm, gamma Sec Gamma globulin 
Glucose tolerance tests, March, 2S9 

artcnal xcrsiis x-cnous blood 



290, 291 

clioice of blood sugar methods, 


March, 291, 301 
diffcrcnuntion of sxanplomlcss 
gbeosurias b>, March, 289 
doubtful, March, 290 
Exlon-Rosc, March, 295 
interpretation, March, 299 
intrncnous, March, 290 
standards lor Judging, March, 
307 

technic, March, 299 
Gl>cosuna, renal, March, 291, 314 
of pregnancy, March, 314 
Gbeosurias sjanptomlcss, differentia 
tion b> sugar tolerance tests, 
March, 289 

unclassified, March, 314 
Gonadotropin, chorionic, in dwarfism 


May, 729 

in functional utenne bleeding 


Jan-i 


Grow til hormone in dw.arfism, Meu, 
retarded, cndocnnologic aspects, 
May, 712 


AX FExim bonadrxl in, Jan , 4^, ‘19 
histamine antagonists ^ 

pxTibcnzaminc in, Jan , 4S, U 
cart, axis shift, clcctrocardiogran In, 

Jan , 172 173 , , 

disease, gallbladder disease and 

soaabon of, Jan , 101 , 

mistal.cn diagnosis, msalidlsm 

to, Jan , 210 __ 

rheumatic May 5oi, ai~ 
strain ckctrocardiogram in. 

172, 175 , rie 

cmangionia in children jn 

cmolvtic anemia, bone nantr 

May, 528 w -iv; 

disease of newliom, Mon , 


Hemophilus influenrac meningit 

78 , , -s 

strcptomxcin in, ‘ a 

Htniopoiotic s>-stcm^di5eas.-s 
mustards in, Jan , o 
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Hemopoiehc system, diseases, radio- 
pliosphorus in, Jan , 3, July, 810 
Ileraorrhage-compLcatlng chrome duo- 
denal ulcer, July, 1010 
Hepann in coronary thrombosis, Jan , 

160 

Hepatitis, acute infectious, gamma 
globulin in. May, 604 
Histaimnase in asthma of children. 
May, 540 

Histamme antagonists, dosage and ad- 
ministration, July, 949 
general eSects, July, 949 
in allergic disease m children, July, 
948 

in asthma, July, 951 
in eczema, July, 953 
in hay fever, July, 951 
in urticana, July, 952 
in lasomotor rhinitis, July, 952 
in asthma of children. May, 540 
Hodgkm's disease in childhood, May, 
515 

nitrogen mustards m, Jan , 5, 10 
radiophosphorus in, Jan , 4, July, 836 
Homosexuality, behavior disturbances 
m, May, 676 

Hyperglycemia m diabetes, harm to pa- 
tient from, March, 

injurious effects on pancreas, March, 
270 

Hjpeiinsuhmsm among malmgerers, 
March, 477 

Hyperpituitarism, selective, with secon- 
dary hypogonadism. May, 716 
Hypertension, drug therapy, Jan , 149 
essential, Jan , 142 
thcones of causation, Jan , 148 
hopeful aspects in chnicj story, Jan , 
142 

secondary, Jan , 146 
HyperthyToidim, myasthenia graxls 
and, July, 920 

Hyperventilation syndrome, July, 845 
Hypoparathyroidism, chronic, unusual 
clinical manifestations, Jan , 243 
Hypothyroidism, May, 714 
Hysteria, conversion syanptoms, man- 
agement of, July, 927 
psi cliopalhology of, July, 926 
treatment, symptomatic, July, 924 


IcTuius graxas neonatorum, Mop, 705 
precox. Mop, 707 

Immune serum in measles prophylaxis 
and treatment, Jon , 04 
in Rockx Mountain spotted fever 
Map, 650 ’ 

in xxhooping cough prophylaxis, 
Jan , 65 

treatment, Jan , 60 


Immunization, active, m pediatrics. 
May. 590 

Infantile paralysis See Poliomyelitis 
Infectious diseases, acute, Jan., 61 
Influenza, immunization. May, 596 
Influenzal meningitis, Jan , 70 
Injimes of eyes in children. May, 762 
Insect vectors, transmission by au- 
plane, July, 987 
Insuhn, globm, with zinc, March, 332, 
337 

m diabetes, adjustment of patient to 
smgle mjection mixture, March, 
354 

effect on mortahty rates, March, 
374 

effective timing, March, 327 
unusual remurements, March, 359 
xvith complications, March, 407 
m diabetic coma, March, 452, 469 
insensitivity to, March, 359 
mixtures and modifications, March, 
335, 343 

passive transfer lest, March, 366 
prolamine zme, March, 330, 337 
NP50, March 335, 338, 345, 346 
NPCSO, March, 350 
2 1 mixture, March, 335, 338, 
345, 346 

refractoriness, March, 859 
resistance, March, 359 
tolerance test March, 366 
types and their actions and uses, 
March, 327 

unmodified, March, 328 
Intestinal infections, acute, Jan, 113 
Intracranial tumors m childhood. May, 
501 

Ipecac, syrup, in refractory asthma in 
children. Map, 538 

KEHATxns, interstitial. May, 759 
penicillin in. Mop, 641 
phlyctenular. May, 760 


LACTOBAC11.I.US casei factor in sprue, 
Jan, 130 

^ctosuria, March, 314 

blood sugar curve, March, 

Leukemia, bone marrow m, May, 530 
in childhood. May, 512 
nitiogen mustards in, Jan , 5, 10 
radiophosphorus in, Jan , 4, July, 827 
Lc^opcnla due to sulfathiazole, Jan , 

Lexulosuria, March, 319 
, Libman-Sadis syndrome, Jan , 206 
1 ^'4^^ ^ diabetes melhtus, March, 
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Lipoid metabolism, diseases of, bone 
marrow in, Mmj, 535 
nephrosis, Jan , 138 
Liicr therap> in sprue, Jan, ISO 
Loram-Lcn sjTidrome, Mau, 716 
Lupus co’themalodcs. disseminated, 
subacute and acute, Jan , 19S 
Laanphangioma in children, Maij, 520 
L>Tnphoc>'tosis, acute infectious, bone 
marrow in, Jfflj/, 531 
L>Tnphosarcoma in cliildhood, Mau, 
514 

nitrogen mustards m, Jan , 5, 10 
radioactire phosphorus in, Jan , 4 

MAUNCEREns, h>'pennsulinism among, 
March, 4( / 

Mallosuna, March, 315 
Mannoheptulosuna, March, 315 
Measles, Jan , 64 
amidopsTinc in, Jan , 64 
cnccpfiahtis, Jan , 64 
gamma globiUin in prophylaxis, 

602 

in treatment. May, 602 
immune serum in proph>laxis, Jan, 
64 

in treatment, Jan , 64 
Mchtunas, less common, diagnosis, 
March, 313 

Mcnmgitis, bacterial, cbnical features 
and treatment, Jan , 72 
Hemophilus influenzae, Jan , 78 
streptomjan in, Jan , 78 
influenzal, Jan , 70 
meningococcic, Jan , 71, 73 
penicillin in, Jan , 76 
sulfonamides in, Jan,, 08, 75 
proph\ lactic use, Jan, 70 
supportno thcrap}', Jan,, 75 
pneumococcic, Jan , 71, 77 
staph> lococcic, Jan , 79 
streptococcic, Jan , 79 
tuberculous, Jan , 71, 80 
Meningococccmia, Jan , 73 

wlhout meningitis in children. May, 
5SI 

Mercurial diuretics in rheumatic heart 
disease. May, 576 

Mononucleosis, bone marrow in. May, 
532 

Morphine in asthma of children, May, 
540 

in coronary thrombosis, Jan , 139 
Mumps, gamma globuhn in. May, 606 
^I)•asthenla grasxs, care of patient with. 
July, 907 
diet m, July, 91S 
ephednne sulfate in, July, 912. 914 
hiTKTtheroidism and. July, 920 
neostigmine in, July, 909, 914, 916 


Ms-asthema graaas, roentgen therapy 
thymus, July, 921 
tliymcctomy in, July, 921 
treatment in average case. July, 909 
in exceptional case July, 913 
Myeloma, cndotliclial, Jan , 510 
multiple, bone marrow in, Man, 536 
nitrogen mustards m, Jan 5. 10 
radiophosphorus in, /on , 4, /uly, 832 
Myocarditis, focal, acute, follouang sul 
fadiazine intravenously, Jon 34 
Mvosarcoma of vagina. May, 518 


Neoflastic diseases, diagnosis and 
management, in childhood. May, 49S 
Ncosbgminc in myasthenia gravas, July, 
909, 914, 916 
Ncplmbs, Jan , 134, 136 
intcrstibal, foUovvang sulfadiazine ui- 
travcnously, Jan, 34 
Nephrosis, Jan , 134, 138 
lipoid, Jan , 138 
rubn therapy, Jon , 141 
Nervous system, tumors, in childhood. 
May, 501 

Neuroblastoma, May, 504 
bone marrow in, May, 533 
Neurofibromatosis, May, 522 
NcurosyTihilis, congenital, pcniallm in. 
May, (Ml 

Neutropenia, splenic, bone marrow In, 
May, 535 
Nevus, May, 520 

Newborn, ciytliroblastosis in, lih factor 
and, Jan , 240, May, 705 
Nicmann-Picl’s disease, bone marrow 
in. May, 535 

Nitrogen mustards, in treatment of neo- 
plastic and allied diseases of hemo- 
poietic system, Jan , 3 
Nitroglycerin in coronary disease, Jan, 
158 


Obese thyropituitary dcDdency in the 
male, May, 731 

Obesity compheating diabetes rn'^lutoJ 
March, 389 , , 

Obstetrics, Rh factor in, May, ‘0-, lutv, 
799 

Ophthalmia neonatomm, 
^lithalmologlc problems in pedutn- 
May, 750 , , 

Opsonocylophape test In bruccl o' 


Orbit, tumors, in cliildho^, Mm, 5 
Osteochondroma, ^farr, 

Oitcogonic sarcoma .Urn/, 

Osteoma, osteoid, Jan , 50S 
Ovanan dv-arEsra '^7 ri; 

Ovary, tumors, in childhood, e > - 
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Oxygen therapy m coronary thrombosis, 

Jan , 159 , 

Oxyhy^rglyceima, March, 292 

Pancheas, injnnous effects of hyper- 
glycemia on, March, 270 
role, in diabetes, March, 207 
Pancreatic steatorrhea, Jan , 128 
Para-anunobenzoic add in Rocky Moun- 
tain spotted fever m children. May, 

847 

Paralysis, cerebral, therapeutic exer- 
cises in, May, 632 

Parathyroid insuffidency, unusual chn- 
Ical manifestations, Jan , 243 
Parkinson’s disease, Jon , 02 
Pediatrics, symposium on. May, 497 
Penidllin, dermatitis from, Jon , 37, 38 
fever, urticana and migratory poly- 
arUintis due to, Jan , 38 
in atypical pneumonia, Jan, 57 
m bronchopneumonia, Jan, 57 
in diphthena. Jon , 62 
in lupus erythematodes, Jan., 211 
in meningococcic meningitis, Jon , 76 
in neurosyphibs, congenital. May, 641 
m pneumococcio menmgitis, Jan., 71 
in pneumonia, Jan , 21, 54 
m prevention of postembohc pul- ' 
monary infection, Jon , 2^ 
m Rocky Mountain spotted fever. 
May. 650 

in scarlet feier, Jan , 63 
in streptococcic meningitis, Jan , 79 
in subacute bacterial endocarditis, 
Jan . 19 

in syphilis, congenital. May, 638 
in pregnancy, prophylactic, May, 
636 

reactions to, adverse, Jon , 31 
Pentosuria, March, 316, 318, 322 
Peptic ulcer, Joti., 101 

nod neutralization, Jan , 108 
parenteral therap>', Jon , 111 
psjehosomahe approach, Jan , 111 
vagotomy for, Jan , 112 
Perforation, acute, in duouic duodenal 
ulcer, July, 1016 

Personahty dislurhanccs in cluldreru 
Matt, 068 

Phcmibarbital m hypertension, Jan., 150 
Phosphorus, radioactive, in treatment 
of neoplastic and allied diseases of 
hemopoietic s>stcm, Jan , 3, July, 810 
Pituitary dwarfism. May, 715 
extract in obese tliyropituitaiy defi- 
cicnej in male, May, 734 
Pncuraococclc meningitis, Jon , 71, 77 
Pneumonia, aspiration, Jan , 58 
at>-pical, Jan , 50 
Fncdlandcr's badllns, Jan , 59 


Pneumonia, pemcilhn m, Jan , 21, 54 
serum therapy, Jan , 56 
sulfadiazine in, Jan , 53 
sulfonamides m, Jan , 53 
treatment, Jan , 52 
Pneumomhs m bronchiectasis, July, ooo 
roentgenologic signs, July, 855 
Poliomyehtls, atelectasis in. May, 609 
gamma globulm in. May, 60S 
therapeutic exercises in, May, 631 
Polycythemia rubra vera, nitrogen mus- 
tards m, Jan, 5, 10 
radiophosphorus m, Jan , 4, July, 
815 

Postenor fossa tumor. May, 502 
Posture, poor, therapeutic exercises m, 
May, &0 

Pre-coma, diabetic, March, 457 
Preeelampsia as hazard in pregnancy in 
diabetics, March, 395 
Pregnancy complicating diabetes of 
more than 20 years’ duration, 
March, 395 

diet in, effect on Intra-uterine fetus, 
May, 696 

Rh factor and. May. 702, Jtdy, 799 
Pregnant woman, syphilitic, prophylac- 
tic treatment ■with penicillin. May, 
630 

Premeninolone In functional utenne 
bleedmg, Jan , 231 
Progesterone in dwarfism. May, 729 
m functional uteime bleeding, Jan, 
231 

Prostate, tumors, in childhood, May, 517 
Protamme zinc insulin, action and 
uses, March, 330 
management of diabetes with, 
March, 337 

mixtures and modifications, 
Afarch, 335. 343 
management of diabetes 
■with. Match, 338 
NP50, March, 335, 338, 345, 340 
NPC50, March, 350 
2 1 mixture, March, 335, 338. 
345, 346 

Psychosomatic approach in general 
practice, Jan. 213 

Purpura, thrombocytopenic, bone mar- 
row in, May, 533 

Pyelonephritis, acute, compheating di- 
abetes mellitus, March, 418 
Fymnc obstruction complicating chronic 
wodenal ulcer, July, 1001 
Pyribcnzamlne in sdle^^c diseases, July, 
949 

disorders, Jan, 47 
in asthma of duldien, Moy, 540 
Pyrogenic reactions in blow transfu 
sions, July, 803 
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P\-unn, cause:, durcct and indu^ct, 
May, 660 

in infants and children, May, 665 


QuAUAsnrrNE, international, July, 9S3 
Quinidine in coronnn thrombosis, Jan , 
160 

Quinine in lupus er> thcinatodes, Jon, 
211 


RADiopnosriionus in Hodgkin’s disease, 
Jan , 4, July, 836 
in leukemia, Jan , 4, July, 827 
in multiple m> eloma, Jan , 4, July, 832 
in polycilhemia nibra \cra, Jan, 4, 
July, 815 

in treatment of neoplastic and allied 
diseases of hemopoietic system, 
Jan , 3, July, 810 
plij-sical properties, July, 811 
physiological data, July, 812 813 
Radium treatment of functional uterine 
bleedmg, Jan , 233, 234 
Reactions, allergic, in blood transfu- 
sion, July, 804 

Renal glycosuna, March, 291, 314 
of pregnancy, March, 314 
Rest in coronary thrombosis, Jan , 158, 
159 

Retinoblastoma, May, 500 
Rh blood t\T>cs, scheme of, July, 791 
factor, Jan , 236, July, 790 
and erythroblastosis fetalis, Jan, 
240, May, 705, July, 799 
and pregnancy. May, 702 
in obstetnes July, 799 
in transfusion reactions, Jan , 239, 
May, 700, July, 799 
mode of action and clinical result. 
May 700 

pregnanes and, May, 702, July 
799 

tests for determination July, 792 
sensitization tests for dclcrmlmlion 
July, 793 

Rheumatic feser, acute treatment in 
children. May, 557 
in adults, Jan , 91 
treatment, Jan , 99 
protracted phase, sanatorium care 
May, 56-1 

heart disease. May, 557, 572 
Rheumatoid spends htls, July, 879 
Rhinitis s-isomotor, benadryl in, Jan , 
16 19 I 

histamine antagonists in, July, 952 
psTibenzaminc in. Jan , 49 
Rickettsial diseases immunization. May 
597 


Rocky Mountain spotted feser in cliil 
dren, treatment and prescntion, May, 
647 

Roentgen therapy of thymus, in myos 
tlienia grasis, July, 921 
Rutin in nephrosis, Jan ,141 


Sauctixates in rheumatic feser, Jan, 
99, May, 560 

Salmonella food noisoning, Jan , 122 
Sarcoma botrsoiacs, May, 51S 
Essong’s, May, 510 
orbital. May, 505 
osteogenic, May, 509 
Sauer’s saccine in ss hooping cough pro- 
phylaxis, Jan , 65 
Scarlet fes cr, Jan , 62 

gamma globulin in. May, 605 
immunization, May, 598 
penicillin in, Jan , 63 
scrum tlicraps, Jan , 63 
Schizophrenia in childhood, early rcc 
ognition. May, 676 
Schssainoff reaction, March, 320 
Scrum, immune, in mc.oslcs prophylaxis 
Jan , M 

treatment, Jan , 64 
in Rocky Mountain spotted fes’cr. 
May, 650 

in sshooping cough propny Lari'. 
Jan , 65 

treatment, Jan , 66 
therapy in Hemophilia influenzat 
meningitis, Jan , 78 
in pneumococcic mcninptis. yo” 

77 

in pneumonia, Jan , 56 
in scarlet fc\ er, Jan , 63 
Shigellosis, /on , 113 
Skin tests in brucellosis, Jan , 19t 
Smallpox, immunizahon. May, 5uj 
S omatopsy due aspects of bcimlar uu 
orders in children, May, CBS 
Spinal cord tumors in cliildhomi ' ' 

Splenomegaly, congestiit, I’^i'' 
row in May, 561 
Spondylitis rficimntoid^ July 

diagnosis, July, 89,5 , 

rocntgcnograpliir clnnC' ' 

889 

treatment, July 898 
Sprue Jan 128 „ /m 

Staphylococcus food poi'-miuK i 
121 


nitningitis, Jan 70 
ileatorrhn Jan, 125 

* idiopathic,’* /on 128 
miscellanecius causes, Jan , i * 
paucrntic Jan, 126 
itrmal pimcliirc, tcclinie, 



CtTMUIATCVE INDEX 


1057 


Strabismus, May, 750 
Strabismus, tests tor. May, <52 
Streptococac meningitis, Jon , 79 
Streptococcus food poisomng, Jan , 15i3 
Streptomycm in mfluenjal meningitis, 

Jan, 70,78 

m intractable postpartum urinary in- 
fection, Jan , 25, 27 

Subaortic stenosis, congenital, vnth as- 
sociated anomalies of aorta. May, 543 
Subcutaneous tumors of soft support- 
ing structures. May, 521 
Suctosuna, Rfarcfi, 315 
Sugar m unne, differential diagnosis, 
March, 301 

Sulfadiadne in atypical pneumonia, 

Jan y 57 

in bronchopneumonia, Jan , 57 
in menmgococcal memngitis, Jan , 76 
m pneumoma, Jan , 53 
intravenous use, interstitial nephnbs 
and acute focal myocarditk fol- 
lowmg, Jon , 34 
Sulfaguamdinc in bacillary dysentery, 
Jan, 115 

Sulfnmcmzine m meningococcal menin- 
gitis, Jan , 75 

Sutfnmlamidc, hemobtio anemia due 
to, Jan, 33 

Sulfasuxidine in bacillary d>'senleiy, 
Jon , 115 

Sulfatlilazole m meningococcal menin- 
gitis, Jan , 75 

leAopenia due to, Jan , 34 
Sulfonamides in badllaiy dysentery, 
Jan , 115 

m meningococcal meningitis, Jan^ 
68, 75 

prophylactic use, Jan , 70 
m pneumococcic menm^tis, Jan , TI 
in pneumoma, Jan , 53 
m Rocky Mountam spotted, fever, 
contraindicated. May, 650 
reactions to, Jan , 31 
sensitivity to, Jan , 36 
Summer camps for diabetic children, 
March, 435 

Supratentorial tumor. May, 502 
S)Tnpathctic nervous system, tumors, in 
childhood. May, 504 
SiTih^^ congenital, penicillin in. May, 

in children, treatment, dchct con- 
cepts, May, 630 

in pregnancy, penicillin in, prophylac- 
tic use, Moy, 630 


TEstrtnATvnE, body, basal, in func- 
tional uterine bleeding, Jon , 230 
Teratoid tumor in children, May, 499 
icratoma in children. May, 500 


Test(s), agglutination, for Bh senrfti- 
zation, July, 793 

conglutmabon, for Rh sensibzabon, 
July, 795 r 

Diamond and Abelson, for Rh fac- 
tor, July, 792 ,,,,,,, 

Testicles, tumors, m childhood. May, 

517 

Testosterone m dwarfism, May, 729 
in functional utenne bleeding, Jan, 

232 

Tetanus, immunization. May, 590 
Theobromine in coronary disease, Jan, 
158 

Theopbylbne in coronary disease, Jan , 

I 158 

1 Thiocyanates m bypertension, Jan , 151 
Thrombocytopenic purpura, bone mar- 
row m. May, 533 
Thrombosis, coronary, Jan , 153 
treatment, Jan , 

ThjTnectomy m myasthenia gravis, 
July, 921 

Thymus, roentgen therapy m myas- 
^ema gravis, July, 921 
Tbyroglossal duct c>^. May, 499 
Thyroid therapy in dwarfism. May, 728 
m functional uterine bleeding of 
adolescents, Jan , 229 
in obese thyropitmtary defiaency 
m male. May, 734 

Th>TOpitnitary deficiency with obesity 
in male. May, 731 
Ticks, removal. May, 654 
Tobacco in coronary thrombosis, Jan, 
157 

Transfusion, blood, allergic reactions, 
July, 804 

cardios'ascular failure in, July, 805 
cross-matchmg tests, July, 795 
hemohtic reaction, July, 804 
in meningococcic mentogitis, Jan , 
75 

indications and contraindicabons, 
July, 800 

operabon of service, July, 785 
reactions, July, 803 
Rh factor in, Jan, 239, May. 

700, July, 799 
treabnent, July, 803 
symMsium on, July, 785 
Tutoculosis, pulmonary, complicabng 
diabetes mellitus, March, 413 
Tuberculous meningitis, Jan., 71, 80 
Tumors, diagnosis and management. In 
chil^iood, May, 498 
Turners syndrome, Jfay, 722 
Tjphoid fever, immunizabon. May, 594 


Ulceh, duodenal See Duodenal ulcer 
pepUc See Peptic ulcer 
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Uremia, blood compoatfon, changes in, 
Jultj, 870 

clinical recognition and management, 
[u/y, 860 

definition /u!w, S60 
oclrarenal, Juhj, 861 
niamgemcnt of, July, 872 
occurrence, July, 661 
pathogenesis, July, 863 
poslrcnal, July, 863 
prcrenal, July, 881 
prognosis July, 871 
renal, July, 862 
ssmptoms, July, 864 
Unnar> infection in infants and chil- 
dren, complete urologic ciaroi- 
nabon in. May, 659 
postpartum, intractable, strepto- 
m> cm in, Jan , 25, 27 
Unne, sugar in, dlflercnhal diagnosis, 
March, 301 

Urography, ercrctorj, in infants and 
children. May, 663 

Urologic esaminabon, complete. In in- 
fants and children with urinary in- 
feebon, indications and imporbmee. 
May, 659 


Urbeana, bcnadryl m, Jan, 45, 49 
histamine antagonists in, July, 952 
pjTibcnEamino in, Jan , 48, 49 
Utenne bleeding, functional, Joru, 223 
treatment, Jan , 228 

Vacqnes in whooping cough propli)!- 
axis, Jan , 65 

Vagina, m)osarcoma. May, 518 
Vagotomy for pepbe ulcer, Jan, 112 
Vascubr disease ns hazard In pregnancy 
in diabetics, March, 395 
Vectors, insert, transmission by air- 
plane, July, 987 

WiiooriNC cough. Jan , 65 

cnccphalopaUiy in, Jlfoy, 671 
gamma globulin in. May, 603 
immuiuzabon. May, 593 
prcs’cnbon, vaccines, Jan , 65 
treatment, Jan , 66 
Wilms’ tumor. May, 516 

X-HAa beatment of functional uterine 
bleeding, Jan , 233, 234 

Iellou feier, immunization. May, S9S 
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The patient with one of the many forms of chrome hepatitis may 
today look forward to a far more favorable life expectancy, comfort 
and eanung capaaty than he could a decade ago This improvement 
m prognosis may be ascribed in part to recent advances m the knowl- 
edge of hepatic physiology which have resulted m new therapeutic 
approaches and pharmacologic agents, m part to a better understand- 
ing by the average physician of the natural comse of this group of 
hepatic diseases, and in part to the mcreasing opportumties available 
for the study of the pathologic processes mvolved m the development, 
through all its vanous phases, of so-called cirrhosis Neither tune nor 
progress, however, has altered the fundamental pnnciples of treat- 
ment, these are the proxision of an adequate, well balanced diet and, 
by limiting physical exertion, the restriction of the daily metabohe 
demands upon a damaged liver 

So-called cirrhosis is, of course, not a sm^e disease entity but rep- 
resents a huge number of mflammatory and degenerative processes m 
the luer, manifested histologically by varymg degrees and combma- 
tions of cellular necrosis, fatty infiltration, mflammatory reaction and 


From the Deiiartment of Mcdicuie, Harvard Medical School and the Medical 
Settee of tlic Massachusetts General Hospital We are indebted to Dr Tracy B 
JvMory for the histologic desenpbons and interpretations of biopsy stiecimens 
and to Mrs Klara Edwards for technical assistance 

* Clinical Professor of Mcdiane, Harvard Medical School, Physician, Mas- 
sachusetts General Hospital 

cnl^ H^iS^ Medicine, Harvard Medical School and the Massachusetts Gen- 
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fibrosis The combinalion of all tliese abnormalities is most common 
m that \anety of chronic degenerative hepatitis associated wnth mal- 
nutrition and the intake of alcohol The role of alcohol in such h\er 
disease remains far from clear altliough it seems that its major cdccl 
may be tliat of chronic protein staiaation produced b\ its use as a sub 
slitute for food As emphasi/cd by Bloomfield,- the histologically sta- 
lionar) , end-stage picture of nodular regeneration and fibrosis is usu- 
ally the result of prolonged smoldering of an actise, inflammatory, 
degenerative process Dunng the course of the development of this 
final histologic phase, tliere often occur acute esaccrbations inter- 
spersed with syanptomatic and histologic remissions 

VALUE OF LIVER BIOPSY 

What may be accomplished tlierapeubcally at a gnen lime will 
depend upon the histologic state of the liser at that time and upon 
the accumulated amount of architectural damage ns compared with 
the degree of and capacity for new parenchymal cell regeneration A 
Iner biopsy tliereforc, obtained by needle or pentoneoscopv soon after 
tlie patient comes under obscrv'ation, is ven’ desirable for indicating 
the optimum duration of strenuous therapy', the immediate clinical 
response to be espected from it and tlie long-term prognosis'’ Com- 
plete clinical and laboratory data often give a false or inadequate idea 
of the underlying histopalhology' Marked fiiiictioiial improscmcnl 
obsiously cannot be expected in histologically stationary' liver disease, 
whereas in an acute degcncratne fatty liver associated with malmi- 
tntion, W'lth or w’lthout tlie addibon of alcohol, a rclabvcly ojitimistic 
outlook IS reasonable In the latter instance, the reparatne processes 
of parenchymal regeneration arc usually scry' active Tlie discovery 
of an acute inflammalors' reaction indicates prolonged careful treat- 
ment with marked restriction of the patients jihysical actinty 

DIET 

The foundation of successful treatment of anv chronic hepatitis lies 
111 the administration of a diet adequate m calories, in protein and in 
carbohydrate^ We suggest a daih intake of 40 to 50 calorics with 1 5 
to 2 gm of protein per kilogram of body wemht The old qiicsfiori of 
the proper ratio of dietars fat and protein is no nearer scIflemeiK 
than it was ten scars ago It has, how ever becoinc apparent that the 
rigid restriction of fat, such as the former “fat-free’ diets diinanded, 

IS not onls iimiccessars but undesirable, because the resultant iinpila- 
labilits lowers the total caloric intake In animals the < sjicnmt-ntal 
production of dietars and tosic hepatic irijtin has shown bcsoiid 
doubt that a lii'Ji mtal c of f it wall markedly augment dam me in- 
cuiTcd during a low protein diet If, howesor, the protein intaki is 
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neoplastic diseases in C3BnLDHOOD 

common site is about the head and neck ^though most heman^omas 
are benign, some are locally mahgnant and others may metasta^e 
Hemangiomas occur in the skm, subcutaneous areas, viscera, bo es, 
and cramal cavity An unusual case observed in our senes showe 

hematopoiesis m the vascular walls i j 

The diagnosis presents no difficultj^ as a rule, but it should be 
recalled that there are several varieties of this tumor which are ot 
defimtely senous import to the patient These are (n) visceral, 
osseous and mtracranial tj^pes, {b) locally malignant types, fc; 
metastatic hemangioma, (d) benign lesions which may cause impaued 
fimction of the body area affected (for example, those occurrmg 
about a lomt), and (e) those which produce disfigurmg scars 
Ecchymoses m the newborn may resemble hemangiomas, particu- 
larly those which occur as the result of constnction of the head hy a 
ti^t cervix These resemble the nevus vmosis but usually disappear 
promptly, whereas the hemangioma generally does not appear imhl 
some days after birth Stellate (spider) hemangiomas at times re- 
semble metastatic bacterial petechiae but may be disbngmshed by the 
fact that the hemangioma fades on pressure 
Subcutaneous hemangiomas may resemble cysts, hpomas or other 
soft part tumors Many hemangiomas occur m the deeper tissues 
brain, eye, larynx, mediastmum, hver, kidney and bones 
MTierever roentgenograms can be obtamed, as in the skull and 
bones, rather constant features, namely, hnear stnahons, are seen and 
are diagnostic Opaque areas (mtracranially or elsewhere) are asso- 
ciated uath calcified hemangiomas 

The presence of this tumor should be suspected m visceral bleed- 
ing, especially if unaccompanied by endences of mfection In general, 
cutaneous hemangiomas are present if visceral lesions exist hut this 
IS by no means constant Jolmston® of Binghamton,, New York, ob- 
served two cases of mediastinal hemangiomas in early infancy 
unaccompamed by cutaneous lesions 
Theatment — From the therapeutic standpoint, it should be recog- 
nized that 80 per cent of hemangiomas occur during the early years 
of life and most of them appear before a child is one year of age 
Treatment may be deferred on the supposition that, as not infre- 
quently happens, the vessels of the tumor wdl thrombose spontane- 
ously and regression will occur The patient requires close and fre- 
quent obsenation early in life to determine whether the tumor is 
pomng at a rate which wll necessitate ex-tensive, prolonged therapt 
hemangomas which are discovered withm the first 
times a u^cf examined and measured at least several 

Tlie simple varieties of capillary hemangioma respond to the apnh- 
cation of carbon dioxide snow for five to fifteen seconds Some caJem- 
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maintained at a bgh level, there is ^ yet no red eviden^ ^at a 
moderately high fat intake -wpll harm the hver or enhance tone injiy 
iLaveLua and Oral S^plemenla -In order to i^e an ade- 
quate caionc intake in the acute phase of chrome hver disease, 
oral feedmg is difficult, certain intravenous supplements are ^etul 
Since only oral feedings can provide a complete v^ety of diet^ 
essentials, tube feedmgs offer the best solution to the problem of a 
persistently low spontaneous food intake At the present bme, trans- 
fusions of pooled plasma are not only mefficient in providing a sate- 
factory lutrogen intake but present also the serious hazard of ^b- 
sequent serum hepatitis, whole blood transfusions are indicated if 
anemia iS present Protem hydrolysates, when given intravenously, 
are relabvely ineffective for furnishing a satisfactory quanhty of 
ammo acids for mtrogen metabolism and may at tunes produce senous 
febnie reactions m patients in the acute phases of hepatitis We have 
the clinical impression that they may be harmful to a very acutely 
damaged hver Intravenous hypertomc devtrose remams a very effi- 
cient means of augmentmg total caionc mtake and, if the patient’s 
cardiovascular system is unimpaired, may be run m with relative 
rapidity without an important increase in blood volume or m renal 
glycosuna 

Most of the present widely advocated commercial protem substi- 
tutes or supplements for oral administration are unpalatable and ex- 
pensive Many of them produce annoying flatulence, eructation, an- 
orexia and diarrhea and therefore cannot be taken in large enough 
quantities to he worth while, their use may actually impair the total 
caionc intake In the majority of mstances, they have httle merit over 
sknn milk powder which has the advantage of bemg more palatable, 
more easily usable and much less expensive 
Lipotropic Agents.— The importance of the physiologic role played 
by various hpotropic agents has hut recently been recognized In the 
past few years the propaganda for the use of such agents as chohne 
and inositol m supplements in the treatment of cirrhosis has been 
bei^dous One of these agents is no doubt a very necessary addition 
o me punned diets of growing laboratory animals, but no actual 
evidence has been offered that such supplements to the amounts con- 
taincd m an adequate, well-balanced diet are helpful to the patient 
wth chrome hepatihs The same holds true, we beheve, for the sulfur- 
contammg amino aa J methionme and cystine It is unlikely that a 
the can protect agamst the development of 

Iiohc ? ’”^^5*«Patic processes associated with "alco- 

^ bver takes an essential part m so many vital 

fore ^W inl must be mynad. It seems improbable, there- 

fore, that the admimsbration of a fmv pure compounds c2 reSt 
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in marked impro\ement m function in an already se\crelv damaged 
Ii\ cr ^ 

Vitamins —The popular demand for innumerable utamin supple- 
ments deser\’es, m our evpenence, a similar skepbeism If defimte, 
suggestive signs of \ itamin deficiencj a\jst, the inelusion of that par- 
ticular %atamin in the regimen is indieated, but no conclusnc evi- 
dence has been presented that \atamm deficiency plavs an important 
role in the de\eIopment of clironic intrahcpatic ^scase or that tlie 
addition of vitamins to the amounts contained in a full well-balanced 
diet IS desirable It is even possible that in the presence of severe 
liver disease certain vitamins ore poorly utilized When the blood 
prothrombin concentration is low, supplements of vitamin K-acbve 
compounds should be pro\adcd, but it is improbable that a damaged 
liver IS any more likely to sj'nthcsize prothrombin if huge amounts, 
rather than a few milligrams dail) of ntamin K arc gi\en 


MANAGEMENT OF EDEMA 


The management of the edema of chronic or subacute Iwer disease 
IS sbll a difficult problem, but nowadays it may be attacked by the 
additional aids of a more strenuous restnehon of sodium and of the 


administrabon of human albumin * A fundamental means of hmibng 
the accumulation of edema fluid is depnvabon of tlic sodium required 
for its production In this respect the present day ‘low’ sodium” diets 
are much more efficient than were the rclabicly ineffective "low' salt ’ 
diets of the past If sodium intake is adequately limited, fluid intake 
will not require more tlian moderate limitahon Fanaticism for sodium 
restriction should not, however, be carried to the point where the 
dailv caloric intake is seriously impaired by the extreme unpalatnbilily 
of the diet Certain salt substihitcs such as potassium and ammonium 
chloride may obviate tins difficult}’ It should be remembered, morc- 
o\er, that unless renal tubular function is nonnal such a ncid fixed 
base restriction may produce acidosis Mercunal diurebes arc often 
effcctne, paiiicularlv if a mild acidosis has first been produced by 
tlie administration of ammonium chloride The latter drug is best 
gixen in tlie form of cntcnc-coatcd tablets to avoid gastric imtation 
If the scrum albumin is below 3 gm per 100 cc , a course of intrn- 
\cnous human albumin (50 gm daiiv for seven da\s), by incrcisfn!: 
blood osmotic pressure, usuallv causes a ver> satisfaclon diuresis At 
tlie present time this valuable supplement is unforlunatciv, not gtn 
crallv available Mercurial diuretics are usually more cfTcctivc if blood 


osmotic pressure is normal 

Despite all these measures, the fluid retention as<:ociatcd vsafh a 
severclv damaged liver mav ptrsisl Tint prolonged and copious nd 
ministration of crude liver extract may produce diuresis and improve 
other hepatic functions has been suggested, but no critical data to 
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prove this hypothesis have yet been presented by its advocate When 

possible, abdominal paracentes^ are to of^rproten 

attendant loss of albumin with resulting depletion of the protem 

reserves 

bed best 

In the acute exacerbatious of chrome hepatitis, polonged, 
bed rest is essential for lowering the general metabohe demanj upon 
the hver Even for the patient in a histologically stationa^stege of 
the disease, when fibrosis and repair have occurred, restnebon ot 
physical activity and stnet avoidance of fatigue are very important 


LATE STAGE COHIPLICATIONS 

Portal hypertension wath esophageal vances is a senous mechamed 
complication of the late stages of chioinc hepatitis AH patients with 
known intrahepabc fibrosis should be examined periodically by 
to determme the possible development of this hazard To date, the 
most promising solution of this problem of portal hypertension is 
the recently revived surgical formation of a permanent, artificial 
v'enous shunt betw'een the portal and caval venous circmts Because 
the severmg of the portal blood supply to the hver m the establish- 
ment of a true Eck fistula, as has been advocated by some surgeons, 
is physiologically unsound, other site of venous anastomosis should 
be chosen Whether these circulatory shunts will stay patent for long 
periods of time or whether their diameters are sufficient to provide 
an adequate decompression ot the portal hypertension remains to be 
proved by time and by the follow-up of patients subjected to these 
operations 

ILLUSTRATIVE CASES 

In order to illustrate the therapeutic pomts that have been dis- 
cussed, the followng cases are presented In addition -to careful 
clinical and laboratory observations, needle aspiration hver biopsy 
was earned out m each case and, as will be noted, the histologic 
information furnished by it formed an exceUenl basis for makmg 
decisions as to treatment 


L A 47 > ear old man entered the hospital because of fatigue, anorexia 
ami abdommai pain of four months' duration 

One jaiar prcwously a positive reaction to a Hinton blood test bad been aca- 
af,” histoiy or physical manifestations of syphilis were 

di w-ered Spinal fluid cramlnation was normal Antilnetic therapy of bismuth 
and mpluuscn started. At the beginning of the second course of mapbaisen 

completion of the first course, the pabent com- 

*e nttlT^f ru ^ loss of 20 pounds during 

wased and wan d’d ^ which time Jaundice fast appeared. Mild icterus 

dierf " r s’lovvcd a weU nourished, moderately Jaun- 

diced man with an enlarged, lender W and a palpable spicea No cdei^ 
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Fig 104 (Case I) — Biops>’ at liospilal admission 



Fig 165 (Case 1) — BIops> nine months after tliat of Figure 101 
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or spider angiomas ^ve^e evident A needle aspiration liver biopsy was described 
as foUoivs “The biopsy shows many small clusters of abnormal bver cells im- 
bedded m large amounts of fibrous tissue The liver cells are markedly swollen 
with an hydropic type of vacuolization Some of these contain small acidophilic 
spherules suggestive of those seen in the late stages of infectious hepatitis The 
connective tissue shows a rather marked mononuclear infiltration with lympho- 
cytes predominating There is moderate bile duct proliferation” (Fig 164) 

Because of the acute inflammatory phase present, this patient was malntamed 
on strict bed rest under close hospital observation for five weeks, although symp- 
toms were absent after the first two weeks He received a 2400 caloric diet,; con- 
taining 120 gm of protem, and dady mtravenous dextrose supplements At the 
amcluslon of this period there had been no change m the physical examination, 
laboratory hepatic function tests or biopsy histology He was discharged home 
0 toiiow a stact r^unen of bed rest and high caloric diet Four months later 
^ icterus had finally disappeared and liver function had improved The patient 
gniMally returned to a full-time worlang schedule 

life jaundice the patient was pursuing a fairly normal 

and f ^ program with high calonc diet ten hours of sleep 

no fatd?™ nr ° and physical fahgue Physical examination shS 

cnWd *e5 had ^ J? angiomas The hver and spleen were both 

demor^t^’^^n 1” I '^I’anged in size smce hospital entry A banum swallow 
hepah?SchripT. ^ cephalln flocculation, all 

IK or biopsy obtained histologic report of a needle 

in comparison with the nreeA/ti ^ biopsy shows marked Improvement 

the intervening fibrous tissue nodules of regenerabon are larger and 

the fibrous bands small numbers of appe^ completely normal In 

tules are fairly numerous The Present and bile duc- 

165) ^ indicate a definite inactive cirrhosis" (Fig 

Compahative Studies® 
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longed “arsenical,” serum or epidemic infechous licpahbs may result 
in disordered arclntcclure of the li\cr witli fibrosis This sequence of 
events occurred in this patient to produce a so-called compensated 
cirrhosis 

Case II —Tins 41 >car old housewafe was admitted to tlie hospital when she 
could no longer nsc from her bed because of se\crc peripheral iiolviicuntis 
For fifteen jears she had taVen a considerable amount of alcohol, particularh 
dunng tlie hso jears preceding admission For tlic past two scats her diet Iiad 
been low m protein, and she had had frequent episodes of nausea and aomitmg 
associated wath upper abdominal pain but watli no icterus Anhlo edema, ab- 
dominal distention and orthopnea were present penodicallj and for these sjanp- 





















Fig ICQ (Case II) — Biopsj on Erst hospital entrj' 

toms she had been digitalized w-tthouC bcncEt on three separate occasions For 
ont scar her memon had been failing For fisc months before hospital entr) she 
had liad Increasing!} seicre sjanptoms of a po])7icuritis witli numbness and 
tingling of all four extremities followed b> waist drop and weakness of the lep 
Diinng the twx) weeks before admission she lav In bed almost complelcl} lielpless 
Plqsical examination showaid an obese, drow-sv, confused, confabulating wumao 
who vvas verv slighti} ictcnc Her tongue wns red and smoolli A severe penph^l 
ncuntis wath bilateral vviisl and toe drop vvas present, rcncxcs were absent Tli' 
liver vvas huge and shghllv tender The spleen was enlarged Thcio were ntimcm^ 
spider angiomas hut no ascites or peripheral tdema Tlic temperature vvas 1^01' F„ 
white count 11,000 wath 60 per cent of pohanorphonuclears and Itcmoglobin was 

10 3 pn per 100 cc , , 

A needle liver hiopsv, obtained ont week after ndmi'sioa vvas * 

follows The liver cells arc swollen and granular Manj polv-morphonuc/ear letixr- 
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cytes are scattered thronghout the section. There is extensive fatty infiltration 
(^esUonable “alcohohc" hyalin is seen Some fibrosis is already present The 
biopsj IS consistent \vith acute "alcoholic cirrhosis" (Fig 166) 

For seven weeks this patient was treated with bed rest, a 2800 caloric diet 
high in carbohydrate and protem and low in fat, and many supplements mcluding 
hver extract, vitamins, brewer's yeast powder, mositol and choline To guarantee 
I adequate caloric mtake, dally tube and intravenous feedings were given during 
I the first ten days At die end of seven weeks the pahent ivas mentally alert and 
1 had a good appebte The wrist drop had disappeared and the tongue had re- 
turned to normal Icterus had disappeared and the hver had decreased somewhat 
m size The report of a hver biopsy obtamed at that tune was “There are stJ] 
a few s^U groups of polymorphonuclears in the parenchyma, but the majority 
of the hepabc cells now appear normal. There is considerably less fatty Infiltra- 



to the miginal biopsy ^ere is a slight increase in fibrous tissue" 

tpalsTn thfo^^tt CUniTshJat'^ ^ “°“tWy m- 

^an odi-iscd With the aid of K considerably less vwt^ 

T^ghout the following y^ sL became ambS^ 

suppIemcnts^oUne chlVde 1 faithfufiy the 

brewers jnast powder dally Polyvitamin capsules and 30 rrm r 
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Physical examination on re-entry showed an obese, nonjaundiced womm in 
no distress Althonch reflexes were absent and vibration sense xvm markedly dimm 
s^ rSS'fuH use of her extremities The spide^ angiom^ v^ere 
facre^ed in number but the tongue had remamed normal ^^^ht MCito an 
marked peripheral edema werp present The noritender hver was larger than 
the first admission, the spleen seemed somewhat larger 

A hver biopsy, except for the Increase in fibrous tasue, r«embled the 
one “The bands of connective tissue are wide and exception^y dense They 
show moderate inflammatory infiltration. There is marked reduphcation of small 
bOe ducts Tlie islands of liver cells show severe fat vacuolizabon, suggestions of 
'alcohohc' hjahn, and numerous focal neuroses” (Fig 168) r j, 

The patient was treated with a 2400 caloric, high protem, low fat diet with 
no supplements Durmg the next four weeks the hver decreased m size and as- 
cites disappeared Laver function tests showed improvement. A biopsy taken at 
the end of this period of treatment showed “The fat has entirely disappeared 
from the hver ceils and the focal necroses and acute inflammatory changes noted 
in the previous biopsy are no longer seen The degree of fibrosis has not appre- 
ciably altered" (Fig 169) 

I 

CoMPABATivE Studies 
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26 
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16 

Normal 

7 2 

5 2 
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Comment —In tins patient it is clear that the regular administration 
of vitamins and a lipotropic agent did not prevent the return of fatty 
infiltration and acute inflammatory degeneration caused by poor diet 
and alcoholism It is also clear that the rate and degree of histologic 
repair was approximately (the same when the patient was treated with 
diet alone as when she xvas treated with diet plus multiple supple- 
ments > r 


Case III -A 39 year old bartender entered the hospital because of jaundice 
and marked ascites. , 

For many years he had mnsumed large quanhbes of alcohol Six yearS be- 
^re enby, because of the development of a severe alcoholic tremor, he tem- 
drinkmg A year before he was admitted to the hospital he re- 
lurticd to lus former alcoholic habits and began to work surteen out of twenly- 

of mil? '^-iSularly Two weeks before entry he noted the mpid St 

ol painless jaundice, ascites and edema of the legs ^ 

Physical examination rc\ ealed a moderateK iminfiirwl wnii ^ i 
uitii a huge asates and marked sac:S1^\eg £a.^e tn!m 
nnd there nns no spider angiomas and no signs^f polyneStis!^r 
an enlarged h\-cr and spleen were Dalnabie A i m parcentensis 
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ous hemangiomas are satisfactorily treated with sclerosing solubons 
such as sodium morrhuate Many varieties require surgery eitlier alone 
or m combmation with irradiation either by x-ray or radium Plasbc 
surgery is frequently necessaiq' in axtensive disfiguring lesions Osse- 
ous hemangiomas have responded to \-ray therapy (Kaplan®) 

It IS well knosvn that irradiahon to growmg bones may produce 
permanent shortenmg of an extremity and disfigurement The use of 
irradiation about the orbit may cause disturbances of the crystalline 
lens, if applied near tooth buds, defective dentition may result Radia- 
tion changes in tlie skin some years after treatment are also occasion- 
ally obsen'ed Such sequelae may have to be nsked if the nature of 



A B 


Fig 07 — Ncurofibromalosis ( C D , female, aged 6 years ) Child sliou'S mans 
changes associated wtli \on Rccklinglmusen’s disease— eafd-au-iait spots, new, 
hl’pertclcorism Roentgenogram of tliorw (A) shove's a mass in left upper thorai 
producing a con\ex shadow At operition a plcxi form neuroma (B) 4 inches in its 
greatest length s\as found 

the lesion requires irradiation These possibilities should be thoroughly 
understood by all concerned before such therapy is instituted 

LjTiiphangioma — This tumor of early life may appear as (a) ^ 
bleblike ci’st on the skin or mucosal surface, (b) an infiltrating soft 
mass in the deeper tissues, or (c) a multiloculated cysbc lesion about 
the head, neck or tliorax 

Treatment is b\ surgeiy or cauten7abon, rarely b\ irradiabon Tlie 
use of sclerosing solutions mav prove sabsfactoiy' in some cases 

Tins pigmented tumor \anes from Uie small, flat nevus to 
the large “batliing trunk” vanetj, the hairx' neims, and the bluc-hlacx 
melanoma Ne\i are diagnosed uithout dilBcult) and tlic follouang 
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SUBACUTE AITD CHRONIC HEPAXITIS 

Tbs pabent was treated b the hospital for six weeks vdth absolute ^ 
and a dX <Jiet of 3000 calones, low to sodium content and 

eal of pr^leb and fat He svas given no vitamb or (I oi 

gm of Leric-coated ammonium chloride were administered daily and 2 cc. oi 

mercuhydiin totravenously on alternate days , ^ r fwim 

The jaundice slowly subsided to a mimmd degree at the ^ of 
the hospital The Ever decreased to size Fluid retenbon reined a problem during 
the greater part of his stay but required tapping only twiw and by the bme he 
ivas ^charged n-as barely detectable His appetite graduahy improved and he ielt 
web He conbnued on a sunilar regimen at home and folbw-up ^ammabons m 
the Outpabent Clinic showed a steady improvement A needle hver biopsy was ol> 
tained four weeks after the first one "The degree of fat vacuolization has draeased 
markedly though some stiE pjerslsts The hver cells are frequently swoUen and 
multtoudeated, and the tmcleoli seem very large and prominent There is sbll an 
occasional focus of necrosis vnth polymorphonuclear infiltrabon There is con- 
siderable bde pigmentation of Ever cells, Kupfer cells and an occasional dilated 
bile canaEculus There has been no change in the fibrous tissue of the portal areas 
(F.g 171) 

Comparative Stumes 
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Comment —This pabent, who ivas gravely ill from an acute mfiam- 
matory degenerative hepatitis, responded as well climcally and his- 
tologically to a regimen of absolute bed rest and a high protein, high 
fat diet ioithout vitamin or hpotropic supplements as have other pa- 
tients wth similar inibal histopathology who were treated with a low 
fat diet and mulbple supplements Further such observabons will be 
necessary before au accurate comparison of various therapeubc 
regimens can be made 


Case IV -Tto 30 y^ old housewife entered the hospital for diagnosis of the 
cau^ of marked abdominal distention of five weeks' duration 

For f(w yeare her dietary intake had been tocieastogly inadequate as the result 
consumption Two years before entry it was apparent to her 
thit she had lost considerable weight, she was anorexic, weak, constandv bred and 

tender hscr rcriphonirim7oVn^emrS^'a^‘“ir'^ " 
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shows a diffuse curhotic process with obliteration of the lobubr architecture and 
a diffuse inflammatory reaction whicli insob cs tlie lobules as well ns the pon- 
portal connectii e tissues and shows a high proportion of polvmorphonuclcir Icuko- 
0)^05 Fat sncuohzation is moderate in amount Tlie hscr cells show suggestwe 
‘alcohohc’ hjalin and tlicrc arc numerous focal necroses’ (Fig 172) 

This patient was hospitalized for five weeks In spite of coastanl protest, she 
was made to cat an aNcrage of 2200 calories daily Including 130 gm of protein 
This was supplemented with intras enous administration of Iwpcrtonic dextrose and 
whole blood transfusions Because of the existing signs of xatamin dcficioncx, xata 
min supplements were added The administration of oral casein li) drolj-safes or 
> cast powder consistent!) resulted m diirrhea and further anorexia, these supple- 
ments were therefore omitted Despite the fact that the diet w is kept low' in sodium 
content, the sex ere edema could not be adequatel) controlled exen with tlic addi- 



* v--' x,'» _ > i X 3“ » ».x 

Fig 172 (Case IV) — Biopsx at hospital admission 


tion of 4 gm of entcnc-coatcd ammonium chlonde diil) and 2 cc of mcrcuhxdrm 
gixcn mtraxcnouslx on altcrintc daxs She xx-as therefore gixcn 50 gm of hitman 
nibumm intraxenousix dail> for sexen di>s A marked diuresis promptly occurred 
dunng XX Well she lost 17 pounds of xx eight in txxo xxccks A twentx four Iiour unne. 
collected dunng tins penod, contained 114 gm of chloride (as sodium chlo- 
ndc) as compared to a dail) total oral intake of 4 5 gm of chloride (ns soslium 
chloride and including ammonium chloride supplcmrnti:) The scrum albumin 
concentraticn xx-as raised to 5 gm per 100 cc licpitic alhumin s>Tithesis l>eeame 
adequate to maintain tins lex cl At the time of dLscliargc from the hospital the 
hxer was still xcr) large but no longer tender, xcr> slight ictcnis rcmain'ol but 
there xx-is no fluid retention 

The patient continued at home xxath 'cmibed rest and a high calonc diet, inicn 
seen tlircc montlis later, her hxer xs-as nontender, somcxxlnt smaller and xex) firm 
Tliere was no abnormal fluid retention but tlicrc xxas still xcry slight icferui Her 
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Fig 173 (Case IV) —Biopsy three months after that of Figure 172 


CoMPABATIVE STUDIES 
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Coninicnf — Fe\er, polymoqilionuclear leukocytosis, and abdominal 
pain arc often found with acute exacerbations of so-called alcobohe 
cirrhosis E\cn when considerable hepatic fibrosis and architectural 
change have occurred, strenuous and prolonged treatment of such 
exacerbations of the dcgenerabve process is worthwhile and liiay re- 
suit in sufficient reparative regenerabon of hepabc parenchyma to 
allow tlie patient moderate daily aeUxaty with comfort IVhere flmd 
retention associated w-ith a low serum albumin causes great discom- 
fort, the diuresis followang tlie administrahon of human albumm may 
tide tlie patient oxer a critical period, allow’ an mcrease in caloric 
intake bx rcmoxing ascites, and mav possibly ex’en improve hver 
function through removal of intersbtial hepabc edema fluid 
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Case V— Tliis 39 >car old housewife entered tlie hospital in 193S beciuse of 
abnormal menstrual bleeding 

Since the age of 9 jears she had taken a glass of wine dally Her diet Ind 
alwavs been high in fat and modcrafcl> low in protein A \cr\ large liwr and the 
hp of the spleen were palpable altliough repeated bromsulfalein tests (2 mg ) 
were normal A banum saaollow showed no aimces A pcntoneoscopj demonstrated 
a fincl> granular cirrliofic hxer In 1939 a h>'Stercctom> was performed, and a 
h\er blops}' secured at the time of operation was described as follows “The liur 
shows a sc\crc and ca’identls long-standing arrhoUc process with large bands of 
scar tissue densely infiltrated with l>inphocv'lcs and occasional pcljinorphonucloar 
leukocytes surrounding islands of h\er cells deaoid of lobillar architecture Tlie 
Iiser cells show e-sfcnsiac fat aaaiohzation, and a moderate number of Uicm con- 
tain ‘alcoliohc’ b>a1inc’ (Fig 174) No dietan* suggestions and no medications 



Fig 174 (Case V) — Biops> m J939 


were gi\cn to the patient at this lime but she was instructed to omit her wine 

intake . , , i- 

In Januarj 19-13 she rcportcil to the Outpatient Clinic wath mild /aundicc Ex- 
cept for this .and n slight decrease in liver size, phpical examination liad not altered 
She was instructed m a liigh carbohvdratc, liigh vatamin diet, hut, as previoush* 
no suggestions were made as to (lie limitation of phvs/cal activities The ictenis 
disappeared in six w ccks 

In December 1914 a massive hcmatemcsis occurred follovvang which she was 
hospitalized Tlicrc fiad fiocn no furtiicr cfiange in the size of tlie liver A bantmt 
swallow demonstrated csoplingcal vances Laboralon tests sbowed 10 per rent 
bromsulfalein retention in fort^-fi'c minutes after an intravenous dose of 5 mg a 
prothrombin time of Iwcntv four seconds a total scrum protein of 7 S gm per 
100 cc wath senim albumin of 1 11 gm and globulin of 3 lO gm tephahn flocsm 
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labon 0/1+ The patient was instructed in a mechanically soft 3500 caloric, high 

months later splenectomy, left nephrectomy and left renal-splemc vein 
annuls wS performed by Dr Richard H Sweet A hver bw 
this S^mbon was described as foBows "The hver shows Imp loM^ j 
by Bne bands of connecbve tissue m which there are a bde ducte pd 
bimimatory cells The hepatic veto no longer occupy the center of these lobules 
but are found in varying posibons ” 

^e patient has remained fully ambulatory and asymptomatic since this pm- 
cedure There has been no further gasbointestinal bleeding and p change iR ip 
size of the hver or in the laboratory hepatic function tests She has continued to 
follow a careful mechanically soft diet high in calones and m proteim m/in 

Roentgenologic re-examinahons m September 1945 and in November 
showed no change m the size and extent of the esophageal vances as compared with 
the examination made in February 1945 The findings of an esophagoscopy^ pm- 
formed in February 1946 by Dr E B Benedict were described as follows ‘The 
upper esophagus ivas normal At a pomt about 31 cm from the upper teeth, or 
approxnnatefy 14 cm above the cardia, there were several folds m the mucosa 
which had the appearance of pale, sclerosed or empty vances The'' needle was 
introduced in tivo places but no blood could be obtained.” 


Comment —Because of the severe fibrosis noted in the first liver 
biopsy, it IS improbable that a proper, strict dietary regimen with 
moderate curtailment of physical activity apphed at that time would 
have prevented the subsequent serious portal hypertension These 
directions should, nevertheless, have been given, strict adherence to 
them should have arrested earher the degenerative hepatic process 
and prevented the acute exacerbation in 1943 Sufficient hepatic 
parenchymal cell regeneration did occur to allow a normal daily life 
and to provide httle evidence of functional derangement by laboratory 
tests Therefore, in 1944 after the hematemesis, primary therapeutic 
consideration could be placed upon the portal hypertension An annual 
esophagoscopy is planned If patent vances appear, these will then 
be injected wth sclerosing agents under direct vision through the 
esophagoscope 

SUJIMARY 


Recent trends in the treatment of subacute and chrome hepatitis 
discussed Five illustrative cases have been presented m 
detail Tffie foundations of successful therapy for this group of diseases 
rmam today as « dewde ago (1) the admmistration of high calonc. 
well balanced diet and (2) the restnetion of physical acbvi^ 
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CLINICAL IHANAGEIVIEIST OF EDEMA IN BRIGHT’S DISEASE 
George W Thoen, MX» , F A C T* and Frank H Ttokr, M V t 


Edema often proves to be a senous and mcapaatating compbca- 
hon in patients with acute nepbntis as well as m those suffering trom 
the "nephrotic syndrome” and the terminal stages of clHonic 
disease It is readily apparent that generalized edema adds to the dis- 
comfort of the patient, often interferes with appetite and digestion, 
may predispose to infections, and more particularly, may mcrease 
cardiac and renal failure as a consequence of mterstitial edema of 
these organs In certain stages of the disease, generalized edema may 
prove to be the chief cause of prolonged mvahdism In the absence 
of a specific therapeutic approach to the underlymg renal lesion, it is 
useful to attempt to correct this distressing manifestation of the 
disease 

The pnncipal causes of edema in patients with Bn^t’s disease 
appear to be (o) decreased abihty on the part of the kidney to ex- » 
Crete sodium, dilonde and water, (b) disturbance m protem metab- , 
ohsm charactenzed by protememia, hypoalbuminerma and hyper- , 
globuhnemia, and (c) cardiac fadure It is obvious that the choice 
of therapy wdl be detenmned m large measure by the predominant 
tjpe of physiological disturbance The effectiveness of therapy will 
parallel one's abihty to correct or improve the underlymg abnor- 
mality responsible for edema It is important to emphasize the fact 
that disappearance of edema does not necessarily imply improvement 
in the basic disease of the ladney It is now well recognized that many 
patients mth tlie nephrotic syndrome may lose all evidence of edema 
for penods of one or more years, alffiough m most of these patients 
some degree of protemuna persists and Ae underlymg nephritis pro- 
gresses to terminal uremia The temporary nature of this cluneal im- 
provement which accompanies a diuresis and loss of edema is difficult 
for both patient and physician to admit and appreciate For an ex- 
cellent descnption of the natural history of Bnght’s disease one should 
consult die Croonian Lectures given by Elhs m 1942 ^ 

Sodiuni Conlcnl of ilic Diet# — Of prime importance m the manage- 
ment of edema is the restnehon of sodium mtake Impairment of lad- 


^ Mcdlanc, Harvard Medical School and Peter Bent Brigham Hos- 
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ney fiinchon is usually associated watli an inability' to excrete sodium, 
chlonde and water at a normal rate (Fig 175) Of these changes the 
decreased excretion of sodium is the essential defect, since it has been 
demonstrated repeatedly tliat tlie administration of chlondes, other 
than sodium chloride, does not induce water retention and that fluid 
administration m the presence of a lo\\' sodium intake docs not ag- 
gravate edema - 

Most of the sodium in an ax'erage hospital diet is present in the 
form of sodium cliloride, a major portion of which is added to tlie 


PATIENT J G I AGE 21 NEPHROTIC SYNDROME 



Fig 1V5 —Patient J G , a voman aged ti\enl>-onc, had sestre nephrotic sjn- 
drome witli moderate nitrogen retention and slight h>Tiertcnsion Addition of 5 gm 
of salt per da} in her basic low salt regimen was followed b> a rapid gain in weight 
whicli reflected the complete retention of the additional sodium 

food in its preparation and at the table A diet containing less than 
5 gm of sodium ( expressed ns sodium clilonde) max be obtained b> 
omitting salt) foods such as ham, olixes and the like, by rcslnding 
the quantitx* of salt used in cooking and by eliminating the addition 
of salt at the table Tins degree of salt restnction is cffeclixo, liow- 
exer, in controlling the edema only in those patients ncaislomcd to 
ingesting cxccssixe quantities of salt For most patients, it xxnll he 
nccessarj to restrict the sodium chlonde intake to less than 1 gm 
daily and occasionallx to less tlian 05 gm dailv To prepare such a 
low salt diet it IS necessary to eliminate the use of sodium chlonde m 
the preparation of food to rcboil xcgctables after discarding the 
initial xxnter, to use salt-poor bread and sxxcet butter, and to ax-oio 
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all foods of kgh salt content To 

recommend the nse of salt substitutes such as Neo-Curtasal Eka 
Salt, which ts available commercially, should never be 
these purposes, since it contains large quantities of sodii^, 
itis ess^ally chlonde-free Thus the mtalce of the essential offending 
ion (sodium) remams high when usmg this preparation, and one 
might lust as well use ordinary table saltl 
With patients on a low sodium regunen the physician must also 
be on the alert to eliminate the madvertent administrabon of medica- 
hons which contain appreciable quantities of sodium (sodium bica^ 
bonate, sippy powders, triple bromides, sodium lactate, sodium acid 
phosphate, sodium sahcylate and sodium thiocyanate) With the pie- 
cauboDS employed m prepanng a low salt diet, care should be taken 
to provide supplementary vitanuns and mmerals It is customary to 
give twice the minimal daily requirement of vitaimns recommended 
by the Nabonal Hesearch Council In pabents who mgest moderate 
quanbties of milk it is not necessary to supplement the mtake of cal- 
cium When mdicated, calcium lactate or gluconate may be given, 
however Protein deficiency may be prevented even though the diet 
IS restricted in its protem content by admmistermg a diet of high 
calonc value consisbng prmapally of carbohydrate and fat 
/ In female pabents wth edema, it is well to consider the phase of 
ovarian or menstrual cycle in esbmabng the effecbveness of any given 
diurebc agent It is much more difficidt to mduce a sodium diuresis 
dunng the premenstrual penod than it is immediately following the 
onset of menstruabon ^ 


Acid Ash Diet, Acidifying Salts and Polassinm Medication.— 
Considerable benefit to pabents with edema may be obtained from 
a diet of acid ash residue The effecbveness of this regunen depends 
upon the necessity for excrehng base with fixed acid derived from the 
diet The most readily available source of fixed base is sodium, and 
the excrebon of sodium with the acid residue of the diet will result 
in a decrease m exbacellular fluid 
The effecbveness of an acid ash diet may be eiihanced by the snp- 
plementaiy' admmisbabon of ammonium chloride Agam the mechan- 
ism of reducing exbacellular fluid is accomphshed by the necessity 
for increasing the excrebon of fixed base Ammonium chloride should 
not be administered to patients with renal acidosis and uremia 
Potassium salts also may act as mild diurebc agents Most observers 
agree that m the diuresis induced by potassium salts sodium is swept 
out Potassium salts should not be administered to pabents with 
severely impaired renal funebon, as toxic levels of serum potassium 
mav be attained^ ^ 


* Tiicnulhois arc tnaebted to Mr Shepherd M Crain 

C<mipan> for a supply of Neo-CurtasaL 


of the Wlnthrop Chemical 
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The restncbon of water is not indicated in patients wlh edema 
who follow a low sodium diet Most patients will restnet fluids spon- 
taneously because of tlie lack of salt in the diet Schcmm=^ has recom- 
mended a regimen for patients \Mth edema which consists of the 
administration of large quantities of fluid w'hen Uie dictarj sodium is 
restricted to 0 5 gm per day An acid ash diet and tlic administration 
of ammonium chlonde under sucli circumstances arc usually desirable 
It IS now generally accepted tliat fluid restriction is not necessary in 
the presence of adequately controlled sodium intake The added use- 
fulness of a fluid intake of at least 2500 to 3000 cc seems well estab- 
lished in patients watli cardiac edema 
It IS ob\aous that in certain patients restnction of sodium with the 
administrabon of excessive fluids and acidifying salts may result in 
an excessive low'cring of tlic sodium level in the blood and extracellu- 
lar fluid This complication is rare in jiatients wnth nephrobc edema, 
wliereas it may be observed in patients witJi pveloncphntis and hvpcr- 
tensive cardiovascular renal disease 
Digilnlis.— Although digitalis is of no value as a divrcbc agent in 
patients wnUi tlic nephrotic s}’ndrome witliout cardiac failure, it may 
prove lifesaving for patients with cardiac failure sccondar>' to acute 
glomerulonephnbs For tins reason it is important to revnevv its value 
and indications Studies suggest that approximately 25 per cent of 
the patients who die witli acute nephritis do so pnmarily because 
of acute cardiac failure ^ This is understandable when one appreciates 
tlie tremendous burden vv-hicli sudden renal shutdown and associated 
hj^icrtcnsion impose on the heart Since tlie probabilities arc higli that 
most pabents walh acute nephntis wall rccov'er completely if they 
are able to survive the initial period of renal shutdown, it is all the 
more important to be certain that digitalis is administered in adequate 
quanhties upon tlie first indication of heart failure 
From a pracbcal viewpoint it is now possible to digitali/c a piticnt 
within SIX hours bv the administration of a single dose of 1,2 mg of 
digitoxin, citlier intramuscularly or omllv', as desenbed by Gold * 
Digitalizabon in association with sodium restnction is most efficacious 
in these pabents (Fig 176) Dunng the period of oligiina, fluid intake 
should be restneted to that required to maintain body weight In 
patients without abnormal fluid loss (vomiting, diarrhea, high fever) 
this rarely exceeds 1500 cc per twenhj'fonr hoars Most patients, 
unfortunately, arc given excessive fluids during tlic anunc or olfgurfc 
period, and considerable harm miy be done bv inducing gcniTahr^cd 
edema as a consequence of ovcrcntliusiastic hydration Tlicrc is no 
evidence to indicate that a diuresis will occur under any ciraimstances 
until the initial inflammatory' rciction in the kidney subsides 

Edcmi m tlie late stages of chronic glomcruloncphrfbs is frcfjucnlly 
associated with hypertension and cardiac failure Under these cir- 



NEOPLASTIC DISEASES IN CHILDHOOD 


521 


should be removed (a) the nevus of the blue-black (melanoma) 
variety, (h) an enlargmg nevus of any nature, (c) cosmetically dis- 
figuring nevi, and {d) those located at a site subject to trauma 
Subcutaneous Tumors of Soft Supporting Structures {Neu- 
roma, Myxoma, Lipoma, Fibroma, Myoma, etc )-The subcutaneous 
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oamstoces 4g.tal« .s dso m toted In 

difficult to differenbate nausea and vomitog foffinving excessive 
digitalis adnunistration and that due to acidosis and urenu 

Mercurial D.urettc.-Mercnnal ^ of 

means of mobihzmg fluid in patients with cardiac edema The i^e o 
these agents may augment greatly the effect of sochum restriction and 
iSteta adutnuLbrn It S probable that the effectiveness of mer- 
cimal diuretics is dependent upon the accompanying mcreased sodium 
excrefaon The authors favor the administration of mercury mtramus- 
cularly rather than mtravenously and for this purpose employ prepa- 
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Fig 176 —Patient M H , a man aged fifty-three, developed acute nephntis 
wntli d}’spnea, headache, puffoess of face and slight generalize edema following 
exposure to toluene, the etiological nature of which is not established. Clinical 
course and unnary findings were typical of acute glomerulonephritis The chart 
shows beginning weight loss after digitalization and while his blood urea nitrogen 
was sull rising rapidly There was a marked improvement m his cardiac symptoms 
and general dmical status and clearmg of the chest as visualized by roentgenograms 
at the same time Other therapy consisted of a very low sodium diet with 50 gm of 
protein, adequate calories, and 1500 cc of fluid per day 


rations such as Nfercuhydnn * It js probable that the use of divided 
doses of mercur>' tliroughout the twenty-four hours is a more effective 
and safer means of promoting a continued diuresis than the smgle 
administration of a large dose Thus. 0 5 cc of Mercuhydrm every six 
hours may be preferable to 2 cc given as a smgle daily mjechon 
In the management of edema which is pnmanly the result of 
Briglit’s disease, there is a serious theoretical objechon to the use of 
mercurial agents as diuretic substances It is well knoivn that excessive 
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doses of mercur)' result m renal damage, invoKnng the renal tubules 
particularly. It is possible tliat small doses of organic mercunals ad- 
ministered parentcrally may not produce permanent injurj' to tlie kid- 
ney tubules This is difficult to establish, however, parbcularlv in tlic 
presence of pnmar>' kidney disease Tlie authors feel tliat at the 
present time mercurial adminis(ralton is not justified in the treatment 
of edema in patients tilth Bright's disease unless all other measures 
have failed The effectiveness of mercurial diurebcs in the nephrotic 
sjaidrome is much less tlian in cardiac edema 

PATIENT DN 1 AGE 37 NEPHROTIC SYNDROME 

T5 


BODY 

WEIGHT 

KG 


65 


60 

DAYS O 6 12 la 2R 30 30 

Fig 177 — Palient D N a woman aged Unrt>-sc%cn, was admitted willi an- 
asarca, lij^xiprolcinemia and marl.cd proteinuria with onl> a few formed elements 
in the sediment Ib-pcrtension was not present Four >cars previously this patient 
had Ind a similar episode with complete spontaneous remission With conUnued 
rest in bed and a loss sodium diet, edema remained unchanged during this admis- 
sion Urea tlicropy was bepin wnlh fluids restricted to 1500 cc daily, and a prompt 
diuresis follosscd Tlie time relationship between the administration of the urea 
(ten da}^) and the maximum diuresis stronglj suggests tint the tirci was an 
c(fectisc agent in inducing the diuresis 

Uren —Urea is a well kuowu but infrequcntlj used diuretic agent 
Its effcctncncss depends upon the withdrawal of uater and sodium 
from tlie body in the chmination of the administcrcel urea To he 
effettive, then it is obsTous that patients should not he alloiird to m- 
crease their fluid intake uhcii urea is being given One of the errors 
in using urea as a diuretic is tlic failure to direct attention to tins 
jKiint Tlic unpalafabihty of urea mny he overcome to some extent by 
adding it to fniit juice and bv administering graded dusts sticli as 
5 gm three bines dailx, slowly increasing the indnidiial dose nnfd a 
total dose of 15 to 00 gm daiK has been attained Urea should not hi 
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employed as a diuretic agent m patients with ai appreciable increase 
m Ltog blood urea nitrogen or nonprotem nitoogen Conversefy, it b 
unusual to obtain much o£ a diuretic effect with urea until its admi^- 
trabon has induced a nse in blood urea level It is weU to foUow the 
blood urea or the nonprotem nitrogen level of the blood at freqimnt 
intervals during the course of this therapy When urea admnistration 
interferes with adequate calonc mtake, its usefulness is lost 
Pabents vary greatly m their response to urea Occasionally one 
encounters stnlong improvement (Fig 177) There is no evidence to 
indicate that the adimnistrabon of urea aggravates the underlying 
renal disease It is to be appreciated, however, that the excrebon of 
45 to 90 gm of urea daily increases the work of the kidney In con- 
bast to the symptoms which spontaneously accompany azotemia, a 
nse m blood urea nibogen as a consequence of urea admmisbation 
IS not associated ivith symptoms 

Protein Content of the Diet.— The protem content of the diet of 
nephnfac pabents has been the sub]ect of wide discussion and dis- 
agreement m recent years Pabents with Bnght’s disease may exhibit 
the following disturbauces m protem metabolic (a) protemuna, (h) 
hypoalbummemia, (c) deplebon of bssue protem . stores and (d) 
hyperglobulmemia It is generally agreed, however, that m acute 
nephnbs and in the termmal stages of chrome glomertdonephnbs 
a high calonc mtake ( carbohydrate and fat) with a restneted protem 
mtake is the diet of choice The mabdity of most pabents to mgest 
adequate calones is a greater difficulty than diet selecbon Great 
mgenuity may be required to make the food atbacbve Frequent 
small feedings are tolerated best 

In conbast, much of the disabihty accompanymg the nephrobc 
syndrome may be attnbutable to the coexistent disturbance m protem 
metabolism, particularly the deplebon of bssue protem stores and 
hypoalbummemia By the use of diets high m protem it is thought 
that the body stores of protem and the serum albumin level may be 
improved It is not difficult to induce nibogen retenbon by mcreasing 
the protem mtake in pabents with the nephrobc syndrome, whereas 
it IS etbemely difficult to induce a significant increase m serum 
albumin level Wlien a diet of high protein content is ingested, one 
observes an increase in the excrebon of protem as well as nonprotem 
nitrogenous substances Thus sudi a diet acts to some extent m a 
manner similar to an eqmvalent quanbty of urea Fixed acids derived 
from protem m tlie diet may also decrease edema by mcreasing excre- 
tion of fixed base 

Not all pabents with the nephrobc syndrome can tolerate com- 
tortably a diet of high protein content, and since there is considerable 
debate as to the adwsabiht>' of such a diet, it is well to point out that 
a posibxe nitrogen balance may also he obtained ivith a diet of only 
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moderate protein content but of lugh calonc content In normal sub- 
jects It has been demonstrated that nitrogen balance maj be main- 
tained wath a diet as low as 30 gro of protein per da}' ■when total 
calones are adequate \^^lether vegetable protein is supenor to animal 
protein in tlie treatment of pabents with renal disease remains to be 
proved 

In the authors’ evpenence, the admmisbafaon of a diet of high pro- 
tein content to a pabent with the nephrobc s}'ndromc, massive 
proteinuna and a recent historj' of poor intake of food, has been 
followed by considerable improvement in well-being, altliough the 
accumulabon of edema fluid remained essenbally unchanged 

Amino Acids.®— Amino acid therapy has been advocated as a 
method of inducing a posibv'c nitrogen balance and as a means of 
improving the serum albumin lev'el of pabents vv'ith the nephrobc 
sj'ndrome Supplementarj' amino acid admimstrabon would, in gen- 
eral, be similar in effect to increasing the protein intake of tlie diet 


TABLE 1 

SorPLr:MK.>Tvnv AMI^o Acin TiiFnvpv as a Diimmc AervT 


Patient 

TjTie of Thernpv* 

Bcsiill 


60 gm /da> 
p 0 C dajTi 1 

Moderate diuresis wilIi loss of wciglit nt increasing 
rate 


"0 gin /dnv 
p o 10 dn>'s 

Rising cur\c of weight due to progressive ncplirotic 
edemn was unchanged 

B 

60 gm /dn> 
i p o 30 diija 

Edema increased in spite of llicrnjij 


• Sodium ond fluid intnkc mnintoined nt a oonstunl mlc. 


It IS evident, however, that with supplementary ammo acid therapy 
one IS certain of provnding all of the essential protein constituents, 
and in tlie case of impaired digestion it is possible tliat ammo aads 
administered as such orally miglit be absorbed somewhat better in 
certain edematous patients than equivalent quanbbes of diclarj' pro- 
tein Ammo acids may be admmistcred intravenously to palicnLv 
whose intake of protein is necessarily restricted because of anorexia, 
nausea and vomiting 

Tlius far most preparations of ammo acids have bvo disadvantages 
(a) vmpalatability and (h) relatively high sodium content Doth of 
these disadvantages arc being corrected, however, and in the near 
future there should be available palatable ammo acids with a low 

• Tlic niilliers nre indrlilcil to Dr Far! L niirlindeo of Frodrrirl Stnms It Com 
pinv for the <iipph of ammo andr 
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sodium content Some of the poor chmcal results encountered m the 
have been dud. no doubt, to the large quantity of sodium which 
the anuno aad preparations contained (.iabie i) j 

Intravenous administration of ammo acids is con^hcated by e 
local imtation to the veins which may result m thrombosis a^ throm- 
bophlebitis and by untoward symptoms which occur when the ammo 
acid solution is given too rapidly In most mstances, httle is 
by administration of ammo acid solutions mtravenously to patients 
who can mgest moderate quantities of protem 
The efFectiveness of ammo acid therapy m restormg protem reserves 
and serum albuimn presupposes no impairment to the sjmthesis or 
protem m patients with the nephrotic syndrome Aside from their 
usefulness m improvmg mtrogen balance, ammo acids serve as a 
source of urea and hence may act as a diuretic agent on this basis 
That a diuresis does not occur uniformly m patients mamtamed on an 
adequate protem mtake and given supplementary ammo aad therapy 
IS mdicated m Table 1 

Therapy Designed lo Increase Plasma Colloid Osmotic Pressure 
Directly.— Many attempts have been made m recent years to improve 
the plasma oncotic pressure of patients with the nephrotic syndrome 
by adinmistenng ioUoid solutions mtravenously No attempt will be 
made to review all of these studies, but Ihe authors wish to report 
their own experiences with the use of concentrated human serum 
albumm, globm and gelatin 

The theorehcal advantages of attemptmg to remove edema flmd 
by macasmg plasma colloid osmotic pressure are obnous The prob- 
lem hes m obtammg a safe, effective and mexpensive substance which 
may be administered over long periods of tune without cumulative 
toxicity The most readily avadable solution is atrated plasma This 
IS effective m mcreasing the plasma coUoid osmotic pressure and is a 
safe agent, as far as immediate administration is concerned, except m 
patients ivith congestive heart failure There are, however, two serious 
problems assoaated with its use Plasma, either dry or hqmd, contams 
not only its normal content of sodium chlonde but also a large amount 
of sodium citrate The total sodium equivalent, therefore, m 70 gm 
of plasma protem may amount to 117 gm expressed as sodium 
chlonde This is undesuable in the management of a patient who 
presents as one of his primary problems an mabihty to excrete sodium. 
It is probable that the lack of success with plasma (except speaally 
prepared dialyzed plasma) m the treatment of nephrotic edema is 
due to its Wgh sodium content Recently a new complication has ap- 
peared wth the clmical administration of plasma, i e , the possibihtv 
of inducing homologous serum jaundice The mcreasing frequencv of 
this TOmphcabon and the danger to patients with nephritis furtiier 
limit the use of plasma If plasma is employed, it shoiS be obtamed 



10S6 


CFORGE TIIORN, FRANK H TiXER 

from one or two compabble donors ratlicr tlian from a rclalneb' 
large pool 

Whole blood e\erts an effect comparable to plasma \ntli the excep- 
tion that even larger quantibcs of protein arc provided for metabolic 
uses Since whole blood mav be derived from one donor in compari- 
son to pooled plasma, the probabilities of transmitting the agent of 


Bcdy 

V fujht 


di\s 

Fig ITS —Patient J G, n woman aged cightetai (sec Pigs 175 and 180), 
had sea ere nephrotic s>'ndromc at this time avilli minimal nitrogen retention and 
intermittent slight hsTicrtcnsion Low salt human albumin produced an cffectlsa; 
diuresis on all occasions that it was administered She was maintained on a constant 
high protein diet and fluid intake tliroiiglioiit the control and treatment pi nod 
(From Tliorn G W, Armstrong, S II , Jr Dasinport V D, WooiInilT. L M 
and T>Icr, F If Chemical, Clinical, and Immunological Studies on the Products 
of Human Plasma Fractionation WX Tlic Use of Salt-Poor Conccnlrafcd Human 
Scrum Albumin Solution in the Treatment of Chronic Dnght’s Disease J Clin 
Inscsligalion, 24 S02, 19-15 ) 

fiomologous senim jaundice arc less Furthennorc, since man\ pa- 
tients wth renal failure arc anemic, tJic administration of whole blood 
mav be indicated in the Ircalmcnl of the anemia 
Tlic possibiliU of hcmoUlic transfusion reactions is a major conba- 
indicabon to repeated transfusions in pabenls ualh Bnglit's disease 
Although most of these reactions maj be olnaalcd In extreme cart in 
matching of the blood, including Rh tj’ping and careful crossmaftliing, 


CHANGES IN BODY WEIGHT FOLLOWING 
ALBUMIN THEIJAPy 

P^‘ 16 ^ 13 Ji-'phro I S,rvj»T2'T'.s 
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obscure hemolytic reactions do occur in patients given multiple trans- 

^ncenirated Human Serum AUmmin.-Human serum albi™ 
as prepared by the technic of Cohn and his coworkers has mmy ^e- 
orefac^ and pLbcal advantages over other coUoid solubons Its effect 
Tthe edem'a of Bnghts disease, 

robe syndrome, has been studied m some iv>iiTniTi of low 

of mtravenous admmistrabon of concentrated human albumm of lo\ 

salt content is demonstrated m Figure 178 The preparation used m 
these experiments contamed only 1 6 gm of salt per voto of solu- 
tion sufficient fo hold 1 hter of plasma water at normal colloid osmotic 



Fig 179 — Pabeut E M , a woman aged thirty-two, with moderate edema and 
hypoprotelnemia but without other manifestations of the nephrotic syndrome, showed 
a go^ diutebc effect from purified human globm on this occasoin. There were no 
febrile or other reactions to therapy 


pressure This is a remarkable difference when compared to the 11 7 
gm prwent in an eqmvalent quantity of citrated plasma Fortunately, 
most of tlie substances in blood and plasma (including the agent of 
homologous serum jaundice) which tend to produce reactions are 
also removed by fractionation In several thousand admimstrations of 
luiiiian serum albumm no cases of jaundice have been observed 
nioferi '7^ the nephrotic syndrome m whom edema is asso- 

m pressure due to reduced serum 
ri’ ^ concentrated human albumin is a nearly 

.deal diuretic agent The limiting factor at present is its expense 
During tbe x\ar large quantities of human albumin were prepared 
from blood donated by the pubhc through the Red Cr Jss AfpT^nt 
it IS avaUable commercially but only at a very high cost Unfortu- 
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nately, pabents uath tlie ncphrobc sjudrome and protemuna tend to 
excrete a large percentage of albumin which is administered intra- 
venously, and hence ratlier large and continued dosage is necessary 
In general it is desirable to give 50 gm of human albumin per da\, 
administered slowly by intravenous dnp No difficulties have been en- 
countered when tlie soluhon was given at a rate of 10 gm of albumin 
per hour Albumm represents tlie ideal naturally occurring colloid 
and IS safe except in rarely encountered situahons where the ability 
of the vascular system to compensate for the greatl)' increased cir- 
culahng volume is exceeded 


PATIENT J 0 S AOE 19 NEPHROTIC SYNDROME 



Fig ISO— Pitient J G , n woman aged nmolccn, had severe nephrotic edem i 
and made an unusual)} good rcsiwnse to gelatin A subsequent attempt to produce 
prolonged diuresis in the same patient with gelatin led to nausea and vomiting 
and only a slight diuretic effect of gelatin 

Globin.*— Because of the cx-pense of preparing salt-poor human 
albumin, it seemed desirable to invcsbgate oilier fractionation prod- 
ucts of whole blood With tins in mind, we have tested preparaUons 
of human globin obtained from the hemoglobin which is ordinarily 
discarded m die preparabon of plasma or albumin Purificabon of fins 
product permits one to administer 25 to 50 gm daily wnthout untoward 
reaction Tliat this colloid solubon is capable of inducing a diuresis 
in a pabent widi the ncphrobc sxTidromc is illustrated in Figure 179 
Its effectiveness has not been uniform, howexcr, and final evaluation 
of its indications and dangers lias not been made 

• The authors arc indebted to Dr Max M Slnimii, Br)0 MavvT Hospital Ron 
XtawT. Penns) Ivanii, and to the SmitI) Kllnc & French Laboratories for (ho glohio 
used in these studies 
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with one of these preparations is shown in Fi^e 180 borne inm 
bon of tone reachon has been observ’ed with long-continued adnm 
istrabon of gelatin, and care must be t^en not to 
lar system It should be noted that the 

and^bjecbvely to 50 gm of albumin in)ected mtravenously day after 



Fig 181 — Pahcnt J H , a -woman aged thlrty-mne -with the nephrotifc syndrome, 
Failed to respond to any available diuretic measure When the situation became 
quite serious, Southey’s tubes were mserted with the prophylactic adnrunistration 
of penidlhn A striking loss of edema fluid -was followed by great climcal improve- 
ment. 


day IS much better and more consistent than that foUowmg the m- 
jccbon of the preparabons of globm and gelabn which we ha-ve had 
available 


Acncia and Isinglass.— Acacia and more recently ismglass have also 
been administered mtravenously as an effective means of mcreasmg 
the plasma osmobc pressure in the treatment of nephrobc edema 
Unfortunately, acacia is deposited predommantly m the hver and 
appears to depress the sjmthesis of the serum albumm The effecbve- 
ness and dangers of isinglass have not been studied sufficiently and 
Uierefore its use cannot be recommended at this bme 
SouUicj’s Tubes -Certain pabents with massive edema of the ex- 
tremibcs may denve marked beneBt from the use of Southey’s tubes 

to, '™“™ ■’ Wn Co„p„, 
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when otlier measures fail or arc unavailable Witli the use of penicil- 
lin and otlier antibiotic agents it is relati\ cly safe to cmploj this direct 
method of reducing localized accumulations of fluid An instance of 
stnking impro\ement following the implantation of Southey’s tubes 
IS illustrated in Figure 181 

Inlcrcurrcnt Infections.— Tlie striking diuresis ■which occasionally 
occurs m patients wath tlie nephrotic ssTidrome dunng an mtercurrent 
infechon or febrile episode is well kaiown Recently, Janeway** has 
reported on the beneficial effect of measles as a tlierapentic measure 
in inducing a diuresis in children with lipoid nephrosis Since most 
adults are immune to the benign childhood \arus infecbons, this ap- 
proach IS not as likely to be successful m older patients as in children 
and infants 

SUMMAHY 

In pabents wath Bnght’s disease, edema may consbtute a serious 
and disabling complication In die absence of specific tlierapy for flic 
undcrljang renal disease, it may become neecssar\ and desirable to 
promote a diuresis Of the measures which arc available it appears 
tliat sodium restnehon and digitalizabon in pabents wntli acute neph- 
ritis and cardiac failure may pros e lifesaving 
Patients wath tlie nephrobc syndrome must also be maintained on 
a low’ sodium intake, an acid ash diet and supplcmcntar}’ urea bv 
moudi In addibon, colloid solutions of low sodium content admin- 
istered intravenously niav also prove beneficial Of these, human 
serum albumin appears to be Uie most desirable and effeebse Tlicre 
IS no esadence tliat the promotion of a diuresis wath consequent clini- 
cal improvement affects apprcciablv the natural course of chronic 
Bnglits disease 
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even though mahgnant it may persist for years wthout causing s)'mp- 
toms 

Treatment —Biopsy should be made if the tumor cannot be com- 
pletely excised in order that its nature may be determined Most of 
these growths are radioresistant but occasionally one is found to he 
radiosensitive 

Neurofibromatosis.— Withm this group occur tlie pecuhar consb- 
tubonal neoplasfac processes of von Recklmghausen's disease The 
individual ivith this condibon almost invanably has numerous caf6- 
au-lait spots on the slap and somebmes nevi and hemangiomas In 
addibon, mental, psj^chic and skeletal changes may he present Osse- 
ous defects cause defomubes of tlie skull and vertebrae The tumors 
associated \vith this lesion are neurofibromas of various t}pes, their 
sites may be cutaneous, subcutaneous or \nsceral There is a ver^' 
marked famihal tendency m this disease 

Treatment —Decisions as to therapeubc procedure must be made 
on the findings m the given case It is believed tliat the tumors asso- 
ciated \vith this disease xvill become mahgnant from 10 to 15 per 
cent of the cases The neurofibromas are frequently mulbple and may 
occur in areas difficult to approach surgically One of our cases had a 
plexiform neuroma about 10 to 12 cm m length located in the pos- 
tenor mediasbnum (Fig 67) 

DISCUSSION AND SURIMARY 

The recognibon of causes m any problem is the basis for its solu- 
bon Inasmuch as we are attempbng to control a disease of whicli so 
httle IS knovTi, especially as regards eholog^', it is apparent that we 
are faced, at the ver>’ beginning of our efforts toward conbol, vatli a 
formidable task However, it is unnecessarj' that a disease be com- 
pletely understood before measures for its conbol may be under- 
taken There is still much to learn about diseases such as tuberculosis, 
sjphihs, diarrhea of tlie newborn, and many other conditions kmown 
to be reasonably amenable to conbol and significant advances liaic 
been made in reducing tlie mortality from tliem 

Tlie chief difficulty in our problem of conbol of cancer in children 
anses from the \ery nature of tlie neoplasbc disease itself There is 
hardly an\ effort on the part of tlie body in this disease to ublize 
defensive measures such as occurs m almost all otlier pathologic con- 
ditions To conbol a neoplasbc disease the tumor must, therefore, be 
remoied from the body or rendered inacbie Such measures require 
prompt diagnosis so as to permit Uicse procedures to be uhlizcd at a 
penod carh enougli in the bimor s existence, as well as in tlie patient s, 
to bnng about a faxorable result 

It is recognized of course, that some txpes of tumors in childhood, 
especially some of those of tlie l\Tnpbatic and nerx’ous sx'stcms, are 
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TIIE USE OF STREPTOaiYCIN IN THE TREATOIENT OF 

MENEVCmS 

Tom Fite Paine, M D ® and Ma.weix Finland, M D , FA C P I 

Among Uie bactenal meningibdes, lliosc least favorably affected by 
the sulfonamides and pemciUin arc Uic ones ^\lncb are caused bv 
gram-negative bacilli and, of course, tlie cases of tuberculous men- 
ingitis Streptomycin has proved to be the most effecbve agent now 
available in the treatment of tliese infecbons ’ - Streptomycin alone 
also appears to be at least as effective, or even more so, than tlic 
combinabon of sulfonamides and rabbit tj’pe spcciGc antiserum in 
the treatment of Hemophilus influenzae Tj’pe b meningitis ^ ^ An nc- 
quamtance with tlie proper use and hmitabons of streptomjan in 
tins very senous group of infecbons is, therefore, essential for tliose 
who maj’ be called upon to treat such cases 

^^CIDE^CE OF CASES OF JMEMiNGlTIS POTENTIALLY SUITABLE 
FOR STREPTOMYaiV TIIERAPY 

In a senes of 317S cases of bactenal meningitis reported by Neal,’ 
the over-all incidence of cases due to gram-ncgabvc bacilli was about 
5 per cent In infants and young children, the incidence of gram- 
negative bacillus mcmnptis was higher tJian in adults In patients 
below the age of 3 j'cars, 9 5 per cent of 1077 cases were due to gram- 
negabve bacilli'’ and in a senes of 149 fatal cases of bactenal mcn- 
ingibs in pabents below 3 j ears of age, 32 per cent \v ere due to such 
organisms “ 

Most of the grain-negative bacillus infecbons of tlie meninges in 
infants and children arc caused bj’ Hemophilus influenzae Tlie coh- 
form organisms rank nc\t but arc much Jess frequent In Neil’s 
senes,’’ 8 5 per cent of tlie cases in patients under 3 jears of age were 
due to Hemophilus influenzae and 0 56 per cent to Bicilliis colt 

From ttic Tliorndikc Memorial Laborator>, Second and Fourth Slcdical Scn-tcc' 
(Ilanard), Benton Cit' Ho<:pital, and the Department of \ttdicin< , llarr ird \Icrh- 
cal School, Boston 

Tlie studies on avhidi this presentation is bised were aided b> a print fren 
the United Stiles Public Health Scnicc and wre carried oat ssith the oolliboralion 
of Doctors rtodcrick Murra}, II Mdlnm Mirris, Lau7iin.c Killnm, wd Allx-rt D 
Sctler and ssith the technical n'si'tincc of Miss Clirc Milcor 

•Assistant in \tcdianc Hin-ird Mcslicil Srliooi and Besrircli Feltnw Tlin u 
dike Mcmoml tjlior3toT> 

1 Associate Pro’^cssor of Meditim, llan-ard Medical School Chief, Foarti) Mfsli 
cal Service and Associite Pln^icfin Tlinmdike Mornnml I,il»orator>, nos'nn Cilv 
Hrspitil 
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Among the 149 fatal cases of bacterial meningitis m patients below 3 
years of age Hemopbilus influenzae accounted for 26 per cent a 
Ae colon LiUus for 6 per cent" Otb^ ^:°®Sative bac^ wMdi 
have been encountered less often are Klebsiella pneumoniae (Fned 
landers bacillus),^- ^ the typhoid-dysentery group, Pseudomonas 
aeruginosa (Bacillus pyocyaneus) » the proteus group, Aerobactei 
aerogenes,^^ Pasteurella tularensis^" and others 
Tuberculosis of the central nervous system is a common conoiticm, 
compnsmg 31 per cent of Neal's senes of 3178 cases ® Here, agam, the 
highest mcidence of the disease is among children 
It IS to be borne m mind that streptomycm also exerts antibiobc 
action against gram-positive and gram-negative cocci, though th^e 
organisms ore generally considered to be affected best by pemcuhn 
and sulfonamides In occasional infecbons due to such organisms, 
streptomycm has proved useful when the other agents apparently 
faded It may, therefore, be considered as a substitute for, or as 
an adjunct to therapy with other antibacterial agents under such 
conditions 

HEMOPHILUS INFLIIENZAE MENINGITIS 


This IS pnmanly a disease of mfancy and early childhood, most of 
the cases are caused by the smooth Type b stram The usual history 
in such cases is that of a mdd upper respnatory mfecbon followed 
by signs of menmgitis The organisms probably reach the memnges 
by the blood stream after invasion through the respiratory tract 
The over-all mortality in this disease has been lednced by com- 
bined sulfonamide and type-specific rabbit antiserum therapy from 
nearly 100 per cent to between 15 and 50 per cent Streptomycm 
now provides the best avadable means for treatmg thi*: disease. 
Furthermore, since the action of streptomycm is not type-specific, it 
may be used m Hemophilus influenzae mfections due to strains other 
than those of Type b 


The mortality rate in the 100 cases of Hemophdus mfluenzae men- 
ingibs treated ivith streptomycin under the auspices of the National 
Bcsearch Conned^ was 17 per cenL Streptomycm was given to many 
of these pabents, however, only after other forms of therapy had 
proved unsuccessful. In the treatment of twenty-five cases with strep- 
tomycin alone or combmed with other therapeufac agents, Alexander^ 
r^orted tliree deaths Sbains of Hemophilus influenzae resistant to 
sbeptomyem de\ eloped m bvo of her cases There were two deaths in 
the nine cases beated by Weinstem,® one of these deaths was due to a 
sccondfiT)’ staphylococcal infechon 

Hospital in the beabnent of 
tI Pfi?' “ memngitis has been equally encouragmg 

Tn fifteen cases beated to date there has been only one death ten of 
these fifteen pabents were under 1 year old. 
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Treatment of ncmophilus Influenzae IMcnmgitis —SireptorDyan 
— Tlie administration of streptomycin by tlie intramuscular or intra- 
venous route alone cannot be depended upon to maintain adequate 
concentrations of the drug in the cerebrospinal fluid ' Little if 
any streptomycin is delectable in the cerebrospinal fluid after injec- 
tion by these routes when there is no meningitis, and only rclativch 
low concentrabons are found in tlie cerebrospinal fluid under these 
condifaons in cases of meningibs Consequently, it is advisable to give 
the anbbiohc by both tlie parenteral and intrathecal routes in tlie 
treatment of meningitis In infants and joung children tlie admiius- 
trabon of 0 5 to 2 gm intramuscularly and 50 mg intrathecally during 
each twenty-four hour penod usuallj results in the maintenance of 
high concentrabons in tlic blood and cerebrospinal fluid Levels of 3 
to 6 units per cubic cenbmeter of streptomycin may sbll be found in 
the cerebrospinal fluid twentv-four hours after tlie intrathecal injec- 
tions Most of the patliogenic strains of Hemophilus influenzae tint 
have been tested arc inhibited by 1 to 5 units per cubic centimeter - 

Admmistratwn of S/rcp/onij/cm —Streptomy cm is supplied com- 
roeraally as a dir slenie powder, other as the hydrodilorjdc or sul- 
fate Each vial contains the equivalent of 05 gm or 1 gm of pure 
streptomycm base, each gram being equivalent to 1,000,000 units 
Stenlc isotonic saline is added to the \nal to make up the desired con- 
centration Solutions arc less stable tlian the dry' powder and should 
be kept m a refngcrator 

Intramuscular Injection —The admimstrabon of 30 to 75 mg per 
pound of body weight or a total of 0 25 to 2 gm daily to infants and 
young children in dnidcd intramuscular doses at six hour intervals is 
recommended In adults 1 gm every four or six hours is suggested 
The gluteal muscles, the lateral asjiecfs of the tliigh and tlie triceps 
may' be used in rofaboii Each gram of streptomycin may be dissolved 
in os little as 4 to 5 cc of sterile, pyTogen-frcc disbllcd water or iso- 
tonic saline, makaiig possible the administration of a large amount of 
sbcptomycin m a relatively small volume Procaine hydrochloride, 1 
cc of a 1 per cent solution, mav be added to 4 or 5 cc of the strep- 
tomycin solution if desired, but the discomfort of intramuscular in- 
jection IS probably minimized best by keeping the volume of injected 
matcnal as small as possible Intravenous administration is rarely 
indicated as the dnig is absorbed very rapidly from mfrainiisciilar 
injections with peak levels m the blood usually being reached vvathin 
thirty minutes Intravenous injections arc more often followed bv im 
mediate untoward reactions Subcutaneous injections may be given 
but thev produce pain and unfalion more frequently'. Intramuscular 
tlierapv should be continued for four or five day's after tlic clinical and 
laboratory’ findings have indicated that the infection lias subsided 

Intrathecal /n/ec/ions— Streptomycin may be applied safely in tluT- 
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apeubc doses to the central nervous system The d^y ad^Jration 
of 50 mg (50,000 units) to infants and 50 mJ 

recommended In newborn infants it may be 

for the imtial mtrathecal doses It has been found useful to add 20 cc 
of sterile isotomc sahne solution to a vial contaming 1 gm ot stt^to- 
mycin, malong a final dilution of 50 mg per cubic centimeter, and then 
to use this vial exclusively for mtrathecal m)ections throughout &e 
illness At the time of the in)ection, 1 cc of the streptomycm solution 
IS Avithdrawn from the Vial mixed with another 3 to 5 cc. sterde 
isotomc sahne The solution is mjected slowly mto the lumbar sub- 
arachnoid space after the slow withdrawal of a larger volume o 
cerebrospinal fluid Streptomycm may also be m)ected mto the lateral 
cerebral ventricles through the anterior fontanelle m infants or mto 
the basal cistern when a block is suspected In severely ill patients 
the first two or three mtrathecal doses may be administered at twelve- 
hour mtervals and subsequent ones every twenty-four hours Intra- 
thecal mjections should be contmued until the patient has shown 
marked clmical improvement and the cultures and other cerebrospmal 
flmd findmgs mdicate that the mfection has been controlled 
Conbnued adnumstration of streptomycm mtrathecally after the 
temperature has reached normal may be associated ivith a secondary 
febrie response and was noted in about half of the patients treated in 
this hospital In most cases the temperature reached normal between 
the fourth and seventh day of streptomycm therapy and the secondary 
nse m temperature occurred qmte promptly thereafter In some cases 
there is also an mcrease m the number of leukocytes, largely 
polymorphonuclear, m the cerebrospmal flmd associated with this 
secondary fever. This fever usually subsides and the number of poly- 
nuclear cells in the cerebrospmal fluid drops promptly after the 
'’mtrathecal mjecbons are discontinued 

Stilfadtazme — Sulfadiazme is not mdicated mibaUy m most cases 
of Hemophilus influenzae menmgitis smce streptomycm alone m 
adequate doses ivill probably control the mfection However, m very 
young infimts, m patients who are extremely ill or where treatment 
IS begun late m the course of the disease, sulfadiazme should be 
given, preferably by hypodermoclysis The sulfonamide is also indi- 
cated If the paUent fails to respond to streptomycm or when there 

ScaSienr the streptomycm 

ilut°mei?on 7 ?p reported m which resistant strams of Hemoph- 
incihi t streptomycm therapy < =8 , 20 •yjjg 

S sulfa Jazine therapy m such cases is obviously mdicated 

Uiat ocJ^^r^'lhe^tneam m continumg strepto4cm when 

. t ocairs the appearance of secondary infections m the earc 

ptaom, or cWhere wbrleX pahent “re«.™g 
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tomycin treatment is also indication for sulfadiazine or penicillin, 
depending on the tj'po of secondarj’^ infecting organism ^ 

Penicillin —There is little evidence tliat penicillin, ns ordmanly 
used, IS of tlicrnpeutic value in tlie treatment of Hemophilus influ- 
enzae menmgibs although occasional cases have been reported in 
which the organism proved to be sensitive to peniciUm and a good 
response followed treatment watli this anbbiohc and sulfonamides 
Penicillin IS certainly indicated in the treatment of complicating sec- 
ondary' mfeebons with suscepbble orgmiisms dunng or after strepto- 
mycin tlierapy 

Antiserum — Tlie use of specific Hemophilus influenzae T)Tie b rabbit 
antiserum is not recommended for tlie roubne inibal therapy of most 
cases of Hemophilus influenzae menmgibs As already stated, it may 
be given to verj' young infants, to tliose who are extremely ill or if 
treatment is begun late in tlie disease It is indicated if the patient 
fails to respond or if tlierc is evidence of a relapse of tlie influenzal 
infection during streptomycin treatment Tests for sensib\at}' to rabbit 
serum should be done and the anbserum should be given essentialb 
according to tlie recommendabons of Alexander A dose of spcafic 
anbserum equivalent to 100 mg of anbbody nitrogen is given in 
saline solubon by intravenous infusion over a iieriod of two hours 
Tlie x’olume of fluid suggested is 10 cc per kilogram of body wciglil 
and tlus may be added to the infusion containing sodium sulfadiazine 
solution Additional anbbod>, 25 mg per day, may be given intra- 
muscularlj if the progress is not sabsfactorj' or if the serum of the 
pabent, diluted 1 10, fails to produce capsular sxx’cllmg with the 
mfecbng stram 

Examinnlion of Cerebrospinal Fluid.— The progress of the dis- 
ease and the effect of tlierapy on tlie course of the infection can he 
intelligently followed onl> witli tlie aid of frequent examinations of 
the cerebrospinal fluid Tins should be done daily unbl tlie infection 
IS controlled and at longer inters als thereafter until the fluid returns 
csscnbally to normal 

Exammabon of tlie cerebrospinal fluid should include 

1 Stained smears Tlie presence of gram-negabx'c bacilli in the 
stained smears is sufficient indication for Uic institution of strcptom>cin 
therapy Gram-stamed smears of tlie cerebrospinal fluid during tlicnpv 
are of help m determining the presence or absence of Hcmophihis 
influenzae or other sccondaiy* mxaders 

2 Culture \ culture should be made of the cerebrospinal fluid 
obtained at the time of the first lumbar puncture xxhich should be 
done before an\ antibactcnal thcrapj is gixcn One should not wail 
for the result of this culture before starbng streptom>cin therapy, but 
the antibiotic should be given if gram-necatne bacilli are found lu 
the stained smear Cultures should be made of all specimens of 
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cerebrospinal Snid obtained dining therapy in order to demonstrate 
Se peSence or recurrence of Hemophilns miueirrae or the appear- 

ance of secondary invaders , , , , r j 

3 CeU count A total leukocyte count sho^d be perfoimed on 
each specimen of cerebrospmal fluid and a differential count 
included. {The chamber differential count is adequate ) This pro- 
\Tdes a simple indication of the progress of the disease ^d may even 
be used as a guide for therapy H the mfecUon is subsidmg, thfe total 
cell count diminishes and the percentage of mononuclear cells m- 


crcdscs 

4. Sitgor and protein. Determmahons of the sugar and protein 
content of the cerebrospmal fluid are also helpful in following the 
course of the infection The sugar rapidly mcreases to a normal level 
when the mfection is subsidmg or decreases m the presence of a 
relapse or comphcatmg secondary infecbon of the merunges Tlje pro- 
tein content decreases to a normal level somewhat less rapidly than 
(he return of the sugar to normal when the infection is under control 
Correspondingly, a relapse or secondary meningeal infection would 
be attended by an mcrease m protem content In interpretmg the 
sugar content the effect of recent infusions of glucose must be con- 
sidered 

Response to Streptomycin Therapy.— Cultures of the cerebro- 
spmal fluid m all of the cases of Hemophilus influenzae menmgitis 
treated at this hospital have been negative foUowmg the first intra- 
thecal injeebon of streptomyem This was associated with an mcrease 
m the sugar and a decrease m the protem content of the flmd There 
was a rapid decrease m the total number of leukocytes m the cere- 
brospmal fluid, with a change from a polymorphonuclear to a mono- 
nuclear predonunance 

The clmical response usually lags shghtly behind the laboratory 
evidence of subsidence of the memngibs Chmeal improvement is 
usually stnhng durmg the first hvo to four days Dunng this bme 
there is a return to a normal state of consciousness, subsidence of 
convulsions or imtabihty, and the infants begin to feed well The 

temperature gradually falls to normal over a penod of four to seven 
days 


A typical response to sbeptomycm beatment m a case of Hemoph- 
ilus mllucnzae memngibs is shown m Figure 182 
Neurologic Sequelae-Evidence of neurologic damage has been 
uncommon m pabents ivith mfluenzal menmgife who recovered fol- 

at Uus h(^ital, only one showed endence of permanent neurolomc 
damage Treatment in this infant was begun on about the surth d^v 
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Inlcrprctnlion of Persistent or Recurrent Fe^er.— The occur- 
rence of a sccondar}' nse in temperature or Uie persistence of fe\er 
dunng or after apparent recover)' from Hemophilus influenzae men- 
ingitis on streptomycin tlierapy is particularly disturbing to the ph\s- 
ician Some of the principal causes for this fever mav be considered 
briefly 

1 Relapse of the Original Infection —This cvcntualil}' was not un- 
common in tlie days of combined sulfonamidc-antiscrum treatment 
of influenzal meningitis It is mudi less frequent in pahenfs adequately 
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Fig 1S2— Tlicrap}, clinicnl response and rclcsanf findings in Uie cerebro- 
spinal fluid in a case of Ilcinopbiliis influenzae T>pe b meningitis in « Wc)i lrtatmi.iit 
with strcptom>cin wns begun carl> in the disease Tlic sccondan nse in fever i< 
probabl) attnbiitablc to sticptonij cm 


treated with intrathecal and intramuscular streptomvcin Sucli a 
relapse is heralded by an exacerbation of llie clinical evidence of 
meningitis and the reappearance of organisms in smears and cultures 
of tlie cerebrospinal fluid Tliere is also an increase in tlic number of 
cells, the percentage of polsamorplionuclcar fonns and the protein 
content, walh a decrease in the le\el of sugar m the fluid Tlie strain 
of organisms that reappears during streptomycin therapy is hkelv to 
be c-xlrcmcH resistant to the action of sireptomacm SpeciCc anti- 
scnim and sulfadiazine arc then indicated If is emphasized, however, 
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that m cases which are adequately treated with streptouiycin by both 
the intrathecal and parenteral routes tins phenomenon is rare 
2 Secondary Infection -Comphcating infechom by 
hvely insensitive to streptomycm may occur m the ears, 
the menmges or elsewhere durmg or after streptomycm teeataent ot 
influenzal menmgitis The physician must watch for such a develop- 
ment and institute additional therapy m the form of sulfadiazme or 


pemcilhn, or both, as mdicated 

3 Streptomycin Feoer —As already noted, the appearance ot a sec- 
ondary febrile episode m patients recovenng from influenzal memn^s 
and apparently related to the streptomycm is not uncommon The 
course in these patients is characterized by clinical and laboratory 
evidence of improvement, a gradual drop m the temperature to nor- 
mal followed by a fairly abrupt exacerbation of fever This fever 
usually subsides promptly when the mtrathecal m]ections of strep- 
tomycm are stopped In some patients a shght mcrease m cells m 
the cerebrospinal flmd, particularly polymorphonuclear leukocytes, 
is noted comcident with the fever, and this, too, subsides when the 


mtrathecal mjechons are stopped Clmically the patients contmue 
to appear well durmg this febrile episode The fever may also be 
related to the mtramuscular mjections of the streptomyan and, m that 
event, it subsides when these mjecbons are discontmued In order to 
rmnimize the occunence of drug fever, it is recommended that the 
mtrathecal m)ections be stopped one or two days after the tempera- 
ture first reaches normal, provided, of course, that other exammations 
indicate that the mfecbon is completely controlled and that the paren- 
teral therapy is earned out for two or three days longer 
4 Sulfadiazine Feoer— Drug fever associated with the administra- 
tion of sulfadiazme is a relatively frequent occurrence m patients 
recemng this drug for more than one week It may be associated with 
a rash Stoppmg the sulfadiazine results m rapid subsidence of the 
fever, if the two are related, and the rash, if present, also clears 
rapidly 

5 Scrum Sickness— The mcidence of serum sickness followung ad- 
ministration of antiserum varies considerably It usually appears 
seven to fourteen days after admmistrabon of the serum and is often 
associated wth fever, urticaria, arthralgia and hunphadenopathy 


meningitis due to other GRAJI-NEGATTVE bacilli 
influcnzi? gram-negabve bacilh other than Hemophilus 

nrSmmntr^ “""'If “ organisms 

predominates in such cases m adults, but colon bacillus mfeebons are 

more common m mfanev Most of the cases follow 

lumb-L^n^rt menmges by trauma or by contaiSnated 

lumbar puncture or they occur by extension from an adjacent ioc^ 
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of infection m the nasal sinuses, cars, mastoid or meningocele Occa- 
sionally they occur m association watJi septicemia resulting from dis- 
tant foci of infection m tlie gastrointestinal or genitourinary tract or 
elsewhere Mortality rates in this tj-pe of infection depend upon mam- 
factors but they are generally quite liigli (from 50 to 100 per cent) 
The sulfonamides have been helpful but their use has not reduced 
tlie mortahty to any marked extent ** ® 

Cases of memngibs due to a xx-ide variety of gram-negative bacilli 
have been treated u-ith streptomjcin by many u-orkers’ and 

the results, though variable, xxere quite gratifxung The effects ob- 
serx-ed at tins hospital have been encouraging A group of six such 
cases hax-e been treated, the causalix-e organism was Pseudomonas 
aerugnosa (Bacillus pyocyaneus) in three cases and Bacillus prolcus, 
Aerobacter aerogenes and Hemophilus para-influcnzae, each in one 
case Five of tliese pabents have recovered The fatal case was one 
due to Pseudomonas aerugnosa in xvluch the organism became totally 
resistant to streptomycin after sex-entccn days of treatment xxnth the 
anbbiobc and remained so Some of tliese cases are reported else- 
where 

Treatment.— Strcptomr/cin —Streptomycin should be administered 
essenb'ally as already desenbed for Hemophilus influenzae mcningili-- 
and the dosage, both intramuscular and mtratliecal, is tlie same and 
depends on the age of the pabenb Sccondaiy- fevers related to tlic 
streptomjcin haxe been noted xnlli equal frequency m tins Ijpc of 
case The penod of streplomx-cm therapy depends on llic clinical and 
laboratorj- exidence of subsidence of the infection In certain cases 
of meningitis due to Pseudomonas aenignosa, an organism whidi is 
often nabirallv quite resistant to streptomycin, cerebrospinal fluid 
cultures may not become negatne for several days after the therapy 
IS begun In one such casc^- streptomycin thcrapv xsas given oxer a 
penod of one month before organisms disappeared completely 
Tlie possibility of the dex-elopment of extremely resrstant strains of 
organisms exists during streptomycin Uicrapv, as already noted Tins 
can readily be determined by- growing the organism in media contain- 
ing x-arjing concentrations of strcplomxcin If the organism is found 
to be resistant, further streptomycin therapy xsill probably- be of no 
ax ail and its administration max be discontinued 

Pemei//ui — Most of the gram-ncgabxe bacilli encountered in mcn- 
ingtis arc quite resistant to penicillin Indeed many such strains pro- 
duce a pciiicillm inhibitor kiioxxm as pcniallmase Tlicrc is, tliercfort, 
no indication for the use of tins agent initnllx Should secondary in 
fcctions due to penicillin-scnsitixc organisms arise, penialhn xxould 
be indicated and should be gixcn in generous doses 

Sulfonamides —\tost of the cases of CTam-negafixe bacillus rniaiiri 
gbs xxill probably respond to strcplomxcin alone Iloxxtxir, if thf 
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.KuaUv fatal but it must be emphasized that, particularly m tumors 
rAe^uv^e age group, cures of practically all types of mahgnant 

"""STreSut^a^ effort at control therrfore 

and the diagnosis of any disease can be made o^y if 

ence is recognized Many people are unaware that “^ncS 

velop cancer Furthermore it is not generally 

and Its aUied diseases constitute an important cause of childhood 
mortahty m this country’’ 

The foregomg discussion reviews the major symptoms and si^s 
which the usual childhood neoplasms may produce There vo 
common factors m this entire problem which should simplify the 
diagnostic approach to any neoplasm m die juvenile period, namely, 
(a) the unusual symptom complex, and (b) the sdent swelling 
The Unusual Symptom Complex. — It is appreciated that any ill- 
ness causes a child to act contrary to ins usual self and that certam 
maladies produce persistent physiological and psychological changes 
Neoplasms produce either constant or periodic changes which become 
endent when one contrasts the child with others of his age group or 
the mdmdual child ivith his usual behavior or physical stature 
The child who differs from others m size (either greater or smaller), 
mentahty, or social adjustabihty may have a tumor 
The child who has a part of his body (leg, arm or head) growmg 
at an unusual rate, or who has an asymmetrical growth of certain 
parts of the body (one breast, one testicle, etc.) may also harbor a 
tumor 

The Silent Spelling— The small or large sweUmg which occurs at 
any age penod and usually does not show any significant growth or 
produce any subjective symptoms may be cancer The traumatic svv'ell- 
mg which does not regress or, in the case of a bone, undergo repair 
m the usual period of time hlcewise mi^t be the site of a cancer 
Therapy.— It is true that the therapeubc methods m use, chiefly 
surgcr>' and irradiabon, are not universally satisfactory A vast re- 
search program is currently in progress to determine the effects of 
anbhiobcs and chemotlierapeubc agents m neoplasbc disease What- 
ever furtlier advances are made, it is reasonable to assume that unless 
cases of childhood cancer are recognized earher than they are at 
present tlic effeebveness of any therapeubc advance will be mmunal 
It cannot be sufficienfly emphasized that clmically recognizable can- 
cer IS not early cancer Tlie young pabent who presents himself with 
a neoplasm has alr^dy lost much bme and a rapid and aggressive 
approach to Ins problem is required 

Whni Policies Will AsBnre an Earlier Diagnosis ’-The laih^ must 
know that cancer is not only a problem of maturity but is a very 
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organism is fairly resistant to streptomycm, it is probably ^vise to ad- 
minister a ^IfoLmide along wtb the streptomycm 
event of secondary compbcatmg infections Jy 

organisms, a sulfonamide should be ^ven SuUadia^e is d^g 
of choice and should be given m fuU doses orally whenever Possible 
H oral therapy is not feasible, the sodium salt may be &ven in solu- 
tion In adults, 3 gm are given m about 250 cc of phyaological salme 
by hypodermodysis every twelve hours Correspondmg doses are 

given to infants and children i ^ 

Surgery —Chemotherapeutic and antibiotic agents are no substitute 
when surgery is mdicated. If foci of infection are suspected that may 
require surgical dramage, the surgeon should be consulted and neces- 
sary surgery earned out j r r 

For a discussion of the diagnostic features of menmgitis and of the 
focal complications that may be encountered, the reader is referred to 
the paper by Keefer 

TUBERCULOSIS JIENINGITIS 

Menmgitis due to the tubercle bacdlus often occurs m association 
until a spread of the disease, or mibary dissemmabon, from a focus 
of infechon m the lungs or elsewhere The ongmal focus, however, is 
not always demonstrable 

It is usually a disease of insidious onset, hemg marked by hstlessness, 
lethargy, imtahihty, fever and headache over a penod of weeks The 
more dramatic signs of menmgeal imtabon or mcreased mtracramal 
pressure come somewhat later and are usually responsible for the 
admission of the patient to a hospital 
Heretofore it has been a uniformly fatal disease In a number 
of reported cases treated with streptomycm, the disease appears to 
have been arrested The follow-up in diese cases was relatively 

short and a final evaluation of the therapy is not yet possible The 
incidence of senous and permanent neurologc, damage m these sur- 
vivors was high Three cases of tuberculous menmgitis have been 
treated at tins hospitah In one patient the disease appears to have 
been arrested after a treatment penod of four months and there has 
bem no ewdence of relapse dunng the ensumg three months 
Diagnosis — Evunination of the cerebrospmal fluid dunng the first 
icw days of the disease usually shows an mciease m leukocytes pre- 
dommately pol>Tnorphonuclears By the time the patient is seen by 
^ physician, however, the cells usually are almost all lymphocytes 
This continues throughout the course of the disease except when for- 
e^n substances are injected into the thecal space or secondary bac- 
supervenes The sugar content of the cerebrospinal 
fluid mav be only slightly decreased imtially but drops progresswely 
U.0 ,dv«„c,3 T1.0 proton „ elected and n pnllSroften 
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forms m tfie fluid on standing Tlie clilondo content of tlic cerebro- 
spinal fluid may be decreased 

The diagnosis depends on demonstrating the ncid-fnst tubercle 
bacilli by ( 1 ) Ziehl-Nielsen (acid-fast) stain of the pclhcle or of the 
centnfuged sediment of tlie cerebrospinal fluid, or ( 2 ) appropriate 
culture or guinea pig inoculation of the fluid Cultural mcdiods no\\ 
allo« tlie demonstration of tubercle bacilli in a matter of se\ oral davs 
ratlier than in the four to si\ week penod required by older methods 
Strcplomj cin Treatment.— In eases of tuberculous meningitis 
streptomyan should be administered by boUi tlie parenteral and in- 
trathecal routes and should be earned out for a penod of at least four 
months'*® Since tlie outcome of such cases mav well depend on the 
early institution of llierapy, it would seem wase to treat suspected cases 
as soon as possible and to continue the therapy at least unbl the 
results of culture or guinea pig inoculation are knowi It is particu- 
larly important to obtain cerebrospinal fluid for culture or guinea pig 
inoculation or both before streptom>an is begun since these pro- 
cedures may yield negative results after the treatment is begin and 
the diagnosis may tlicn remain m doubt It should be emphasized 
that therapy should not be wtliheld pending die results of the prefreat- 
ment cultures or of giinca pig inoculations 

TOXIC EFFECTS OF STREPTOSDi’ClN 

Reactions arc not unusual following streptomycin therapy and mni’ 
be manifested locally and consbtuhonally 
Local Reactions.— From Intramuscular Inicclion —Pam, tenderness 
and indurabon are commonly noted at tlie site of intramuscular injec- 
tions Tins local rcacbon is minimized by keeping tlie volume of in- 
jected matenal at a minimum 

From Intrathecal Injections— Fever and pleocytosis m the ecrebro 
spinal fluid ma) follov such injections Tliesc reactions are related 
to the amount of strcptomjcin injected and to tlie duration of intra- 
thec.al tlicrapy injeebon of no more tlian 50 to 100 mg of slrepto 
m\cin per dose and termination of the intrathecal tlicrapy soon aftir 
the mfeebon is controlled wll minimize these reactions 
Conslilulionnl Reactions —Jlistaminc-llkc Effect —Flushing of the 
skin, nausea, \omibng, licadachc, fall in blood pressure or conml- 
sions ma\ follow immcdialel} after tlic parenteral adininistralioii of 
strcptomjcin Tliesc reactions .arc encountered almost 0x01115110!) dur- 
ing intraxcnous injections, particular!) when such injections are onin 
loo r.apidly. Present lots of strcptomjcin arc practical!) free of the 
hislannnc-hkc material vhich produces this immediate reaction Hen 
adnl has been used successfully to a\oid the lusfaminc-like reaction *’ 
Scnsilizalton licacltons —rc\cr and skin rashes of can mu IjT’*-'^ 
follow the parenteral use of strcptomscin Tlicsc usiialK appear be- 



1103 


STREPTOMTiCIN IN TREATMENT OF MENINGITIS 

tween the thud and tenth day of therapy Fever, as noted above, may 
follow either the mtramuscular or mtrathecal mjection of streptomy- 
cin but IS more frequent followmg the latter 
Neurologic Disturbance —Disturbance of function of the ei^th 
cranial nerve, particularly the vestabular portion, may appear follow- 
ing parenteral streptomycm therapy Such a reaction is apparently 
not related to the mtrathecal mjecbon of the drug The disturba^e 
IS commonly manifested by an ataxia or, rarely, by deafness This 
reaction seems much more common m adults than m children Com- 
pensation for the absence of vestibular reflexes by other postural 
mechanisms usually occurs m a period of weeks resultmg m a con- 
siderable or total deviation of the disabihty 
Effects on Other Organs —Hyahne and granular casts have been 
noted m the urme of some patients receivmg streptomycm but there 
has been no evidence of lastmg renal impairment 
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THE TREATMENT OF DUSTOLIC mTERTENSION 


ClIARLES BniDGES, M D ® ANX> 

Paul DuDLiri White, M D , F A CJ? f ' 

In the treatment of any disease it is^mportaat first to seek its cause, 
for one can tlien plan prophylactic as well as therapeubc measures for 
its control This consideration is of utmost importance in tlic case ol^ 
diastolic hj’pertension Unfortunately there remain many unsolved 
problems m tlie etiologj"^ of this disease, and wide gaps exist in our 
knowledge regarding its natural historj' 

Nevertheless valuable observations, botli clinical and experimental, 
ha\ e been made since Bnght first associated cardiac hypertrophy wnlli 
renal disease in 1836,* mdicahng that occasionally hj'pertcnsion is 
due to unilateral pyelonephritis, acute or clironic glomerulonephritis, 
and adrenal and pituitar>' tumors When the exact cause cannot be 
determined we call tlic disorder essential hj’perlcnsion 

There is not space to rexaew' tlie extensix e exiienmcntal work- that 
has been done to determine tlic mechanism of essential h>’perlcnsion 
PecF has reccntlv discussed tins problem and presented exadence tliat 
both the autonomic nervous system and the kidneys are invohcd in 
its pathogenesis The important steps in his hj^othcsis arc ns follow s 
An ovcracUvc sjmpathelic nervous system produces vasoconstnction 
of the renal artenolcs w'hicli, m turn, leads to renal ischemia Tins 
picture IS vcr}' similar to that produced by Goldblatts clamp^ around 
tlie renal artery’ The oiilv difference in essential hj'pcrtcnsion is the 
millions of “neurogenic clamps” constricting tlie renal arterioles It Is 
thought lliat, if this mechanism persists long enough, patliolocic 
changes take place in die artenolcs throughout the body, but espccialh 
in the kidney, that make possible the existence of a constant state of 
renal iscliemia As the disease progresses it usually follows one of 
three patterns-' ''' 

1 The heart is prcdominantK affected and the patients suffer from 
sx-mptoms of mxocardnl exhaustion Oxer 50 per cent of the cases of 
essential Iixyiertcnsion belong to this group 

2 Sonioxvhat less than 40 per cent of the patients manifest pre 
dominant iinohcniciit of the central iicrxotis sxstem 

3 Ten per cent dcxelop marked impninnenl of rtinl function arid 

die of uremia ^ 

• ItMiarch rdlow, \tactncJin«Us Ccnrnl Ilospilnl and JIanard Mcdinl 

^^^'Tr]i>-’;ichn, Mas^ncluvclls General HotiIIi] Clinicrl Prefi >.'nr nf Xtrtliar- 
llnrv-irtl Xlrdical Scliool 
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About 10 per cent of all patients with essential hypertension develop 
malignant hypertension In this condition the hypertension is severe 

and the course of the disease is rapid 
The importance of ruhng out tumor, glomerulonephntis and py^o- 
nephntis as possible causes of hypertension cannot be overempha- 
sized The unne should always be exammed and cultured, for occa- 
sionally pyelonephnbs may be the responsible factor, and a suitable 
unnary antiseptic should be started immediately if organisms are 
found. Although cases with hypertension due to this cause are rwe, 
it is important always to be on the look-out for them The possibility 
of a pheochromocytoma must not be overlooked Recently attention 
has been called to the fact that conhnuous hypertension may he pro- 
duced by this tumor as well as the paroxysmal hypertension which 
was once regarded as charactenstic of this condibon ” When histamine 
IS administered to these pabents there is a much greater mcrease m 
the blood pressure than that obtamed m essenbal hypertension Cbar- 
actensbc changes in the blood pressure on standmg are also present ® 
In the case of pabents with pheochromocytoma, standmg leads to a 
marked decrease m blood pressure, whereas pabents with essenbal 
hypertension, as a rule, show an mcrease in blood pressure when 
standing The blood potassium is frequently elevated m cases of 
pheochromocytoma ® Removal of this tumor is usually followed by a 
marked lowermg of tlie blood pressure and diminubon of symptoms, 
and the response to postural changes returns to normal 
Tlie presence of a pituitary tumor or chronic glomerulonephntis 
will require special therapy Pituitary tumors are treated by surgical 
removal or radiabon therapy Dietary therapy, as described later on, 
IS the most sabsfactoy means of treabng the hypertension associated 
with glomerulonephnbs Prevenfaon of mfecbons and sore throats, 
thus avoidmg a recurrence of glomerulonephntis, is especially im- 
portant 

BIEDICAL TREATMENT 

The success of medical treatment of diastohc hypertension depends 
upon im accurate appraisal of the type of high blood pressure present 
In each pnbent the relahve involvement of the heart, brain and kid- 
ne^specially of the heart-must be carefuUy evaluated Althous* 
oirtnin investigators have suggested that pabents with hypertensira 
have a parbcular t}'pe of personality, our expenences ivith tins dis- 
ease lead us to consider their responses as a normal reHeebon of disease 
upon their indmdual personaht}' Their reaefaons are those of the 
average indiwdual to illness 

Pej chothcrnpj.-In each patient with h}-pertension there should be 
^ccific personal tutonng He should be enlightened carefully with 
respect to tlie nature of the disease mat ‘blSd pressure” is should 
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be clearly cxiMaincd, parUcularly tlie fact that tlie level obtained bj 
the physician is at best a very crude approvimabon of tlie daily aver- 
age blood pressure We have found tliat it is best ns a rule, with ui- 
frequent exceptions, to tell the intelligent patient what Ins blood pre*'- 
sure lei cl is at all fames After adequate explanation he mil not iiom 
as he IS lihely to do if it hangs as a mystciy- over him If he under- 
stands the problems involved in his care he will be much more apt to 
cooperate xnth suggestions that one considers important for him to 
follow It would seem unnccessaiy ns a rule to subject these patients 
to extensive psychoanalj sis 

Rest —The realization that ox'crcxerbon, excessive emotional strain, 
long hours at w'ork, and loss of sleep aggravate essential hj’pertension 
deserves thoughtful consideration by the doctor and patient Rest in 
the recumbent position is mtliout doubt one of tlie most cffeclne 
w'ays of treating hj'pcrtension The strain on tlie circulafon’ system is 
lessened, and frequently severe headache and visual disturbances arc 
reheved It may not be practicable for a patient to rest for long 
penods in bed Over weekends, howexer, available time can be bud- 
geted to make up for some of the strenuous hours encountered during 
die week 

Sedatives are important to allav cxccssnc nenousness, and to pre- 
vent sleepless nights Thev should be used intcrmiltenlly and changed 
frequently to ax'oid the development of tolerance Tlie barbiliirntes 
appear to lower blood pressure by augmenting die fall produced h> 
the recumbent position and by reducing the pressor effects of emo- 
tional stimuli 

Dictarj Treatment.— Tins form of treatment is especially helpful 
in die care of patients xxatli diastolic hj'pcrtension associated with im 
pairment of renal function, wheUicr diis is due to glomcruloncphnlis 
or essential hj'pcrtension Recently it has been suggested for patients 
xxalhout renal impairment ”• Tlicrc are txvo feasible dictaiy 
regimens 

1 The Rice Diet— This consists of nee, fniit and sugar No salt is 
permitted It contains, m 2000 caloncs, 5 gm of fat, 20 gm of protein 
denved from nee and fruit, *163 gm of carbohvdratc, and not more 
than 0 20 gm of sodium Patients arc usuallj able to eat 200 to 300 
gm of nee a day xxhich is cquix'alcnt to about 1050 caloncs Wafer is 
limited to 1000 cc per dav but there is much fluid m the fruit The 
additional caloncs arc supplied bv sugar and fresh or preserxed fruits 
Tlie palatabihtj of the ncc depends a good deni upon hoxv it is cookc-d 
and scrx’cd Tlic addition of sug.ar or lemon juice hcljis to male it 
taste belter Allhougb ibc amount of protein is less linn the aincnt 
“standard” niitntional dailj requirements, good results haxe been 
obtained m some cases, ,and the patients bnxc been found to be in 
nitrogen balance. 
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2 The Low Sodium Diet — ^The low sodium diet of GroUman is more 
vaned and supplies a larger amount of protem Adequate protem and 
a sodium mtake of imder 0 5 gm a day is accomplished by usmg nulk, 
dialyzed free of sodium This diet, like that described above, although 
difiBcult to follow, can lower the blood pressure and lead to rehef 
of many of the unpleasant symptoms of hypertension Patients foUow- 
mg these diets must be watched carefully to make sure that they do 
not develop symptoms of sodium deprivation, particularly durmg hot 
weather (anorexia, weakness and impaired mental acmty) 

Drug Therapy.— Pofossftim thiocyanate is stiU used by some m the 
treatment of hypertension, althou^ many regard it as a hazardous 
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of tlie autonomic nenous sj'stem Its action on tlie sjTnpathchc ncn-- 
ous s}'stem predominates, Uius gmng nsc to a generali 7 ed vasodila- 
tion resultmg m a marked drop m both sjslohc and diastolic blood 



Fig 1S4 —Blood prcs-airc rc<ipon<!(' of C D , nged 27, oflcr llic s!m\ Inln^-enniit 
injection of 250 mg of N, N-dibcnzI ;J-cI>IoroclIi> laminc (dilK-niminc) (Cojrtr5) 
of Dr Fionndo Simconc ) 

pressures Tlic duration of the blood pressure fall when tins substance 
IS administered intrnstnouslj, js about eudit hours (Fig 183) In 
addition to lowcnng the blood pressure in Inpcrfensue patients, it fs 
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definite hazard to the child Here is a great educational task of which 
few laymen and not all physicians are aware 
A penodic and complete exammation of the child should be made 
m accordance wth the followmg schedule 

/ Birth to one year— monthly 

One year to six years— quarterly 

Six jears to twelve years— semi-annually 

Twelve years to matunty- annually 

The annual exammation should mclude a roentgenogram of the 
thorax and a complete blood count and smear 
There are suggestions— very stnfcmg suggestions— to be obtained 
at times when ehciting a history These are 
First Changes m physique— either general or local, changes in dis- 
position, habits, soaal adjustment or physical or mental accomplish- 
ments 

Second ( a ) Unusual symptoms, (b) persistence of a group of com- 
mon symptoms, (c) periodic episodes of ill health or behavior diffi- 
culties 

Thxrd (a) Swelhng or 'lumps” of nontraumabc nature, (b) failure 
of traumatic sivelhngs to regress m the usual manner 
By a careful history and thorough physical examination the great 
majority of cancers may be diagnosed promptly and tuith certainty 

REFERENCES 

1 Martin, H E and Reese, A B Tr Am Acad Ophth ( 1940), 45 70-97 

( March-April ) 1941 

2 Paterson, E , Haddow, A , Inez, APT and Watkmson, J M The Lancet, 

May 11, 1946, p 677 

3 Ladd, W E and ^^^ute, R R, JAMA, JJ7 185&-1863 (Nm- 29) 1941 

4 Watson, W H and McCarthy, W D Surg , Gynec. & Obst, 71 569-588, 

1940 

5 Johnston, H I Personal commumcation, cases reported by Bergstrom, \ w 

New York State J Med , 45 17, 1945 

6 Kaplan, I J Pcdiat , 28 495-502, 1946 

7 Dargeon, H W Cancer in Childhood St Louis, C V Mosb> Co , 1940, 



1111 


the treatment of diastouc hypertension 
reported to give temporary relief from 

\Tsion dyspnea and orthopnea^® Dtbenamine (N, N-diben^^l-^-cliIo- 
roethylanune)!® blocks the passage of nervous impulses m fte s^pa- 
thebc nervous system, probably by actmg directly upon the effector 
cells to prevent response to epmephrme or sympathm E It has a 
longer penod of action than tetraefliylanamomum (Fig 184) 

Both compounds have unpleasant side reactions which will have to 
be ehmmated before it is wise to use them m the chmcal treatment 
of hypertension. 


SURGICAL TREATMENT: SYAIPATHECTOMY 

At present th:.*; is the most satisfactory method available for treatmg 
senous hypertension, but even m the best surgical hands it has limita- 
tions There are five type of sympathectomy 

1 The subdtaphragmattc splanchntcectomy of Cratg and Adson 

In this two-stage operation the splanchmc bed is denervated bilater- 
ally (ten days apart) by a subdiaphragmabc resection of the splanch- 
nic nen'es, mcluding a portion of the cehac and the upper two lumbar 
gangha 

2 The supradtaphragmatic sympathectomy of Teet}^ This opera- 
hon IS a one-stage procedure and consists of the bilateral removal of 
the lower thoracic sjrmpathetic gangha and the intervemng trunk, 
together \wth as long a segment of the great splanchmc nerve as 
possible Convalescence is shorter than with the other procedures 

3 The thoracolumbar splanchntcectomy or lumbodorsal sympathec- 
tomy of Smithwick In this two-stage operabon the lower four or five 
dorsal sympathebc gangha, their mtervemng trunks, the splanchmc 
nerves and the first lumbar ganghon are removed bilaterally Some- 
times the second and third lumbar gangha are also removed The 
operabon is followed by postural hypotension which may be severe 
if the second lumbar ganghon is removed Convalescence is longer 
after tins operabon 

4 The total thoracic sympathectomy has been found by Smith- 
\\ick-‘ to have been helpful recently m a hmited number of hyper- 
tensive pabents with tachycardia or angma pectoris 

or “totaV paravertebral sympathectomy of Grim- 
fon " Tlie total” operabon consists of a transthoracic and abdommal 
of die sympathebc chains includmg the stellate ganghon, 
both thoracic chains, the celiac ganghon and the first and second 
lumbar gangha 

Indications for Sympallicclomy.— These are ill-defined Factors 
nal seem to be unportant in judging whether a sympathectomy will 
fnlil beabnent of a given case of hypertension are as 

. “SO. sex, the state of ren^ funcbon, the magnitude of the 
P ue pressure, the response of the circulatory system to cold and 
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posture tests as measured b} changes in the blood pressure, the seda- 
bon test, and lastly die presence of p 3 'elonephnbs 

1 Age —Ordinarily pabonts under 50 years of age do better Uian 
those 50 or over Houever, there are cxcepbons to this nile, and 
these seem to be in pabents that look j'ounger than dieir stated age 

2 Sex —Women obtain greater benefit from a s}'mpathectomy than 
do men 

3 Renal Function— 1£ die nonprotem mbogen is elevated beyond 
40 mg per 100 cc or die phenolsulphonephthalcin test shows die 
excrebon of less than 15 per cent dye m fifteen minutes in die absence 
of congesbve heart failure the pahent wall not be helped by s\'m- 
pathectomy and may be hurt In diis respect dogmatism is jushfiablc 

4 Ptilse Pressure —Pabents with small pulse pressures respond 
better than those with wade pulse pressures 

5 Response of Blood Pressure to the Cold Pressor Test {Cold and 
Posture Test ).— Pabents mamfeshng a considerable pressor response 
from standmg or from puthng their hand in ice w'atcr after rcsbng 
for forty-eiglit hours m bod are hkely to be helped by a s)'mpath- 
ectomy The converse of diis statement is also true 

6 Sedation Test — Tlie diastolic blood pressure should drop to 110 
or lower followang the admimstrabon of sodium amj4al as a forecast 
of success*^ 

7 Pyelonephritis —T ot some unknown reason pabents with a his- 
tory of pyeloncplinbs respond better dian any odicr group of hjper- 
tensives 

The lustorj' of a cerebral vascular accident, of myocardial mfarchon, 
or of shglit angna pectons docs not contraindicate sjmpatlicctomy 
for hj’pertension Following m>ocardial infarcbon it is best to dclnv 
the operabon for at least three months to allow ample time for a re- 
adjustment of die coronarj' circulabon If congcsbi e failure is present 
this should be treated with digtalis, diurches and a low' sodmtn 
regimen if necessary, and compensabon restored before the operation 
is undertaken 

Results of Sympathectomy.- An adequate considcrabon of these 
results should imoUe the following points 

1 How' many patients feel belter after sympathectomy? 

2 Are they able to carry on more acbvitj' postoperabvely? 

3 ^^dlat IS the cardiac ewiluabon after operabon? 

4 ^^'hat changes, if any, occur in renal function after operation? 

5 Is there any change in cerebral function postoperabs ely’ 

6 In a careful appraisal of blood pressure, wint arc the clnnces 
after operabon’ 

It IS generally stated by surgeons that patients arc miicli lictfcr 
following ssinpathccfomy, but no statisbcal study has been made with 
respect to die pibcnt’s subjccthc feelings, nor his aclisilv fnllovinC 
the operation With regard to cardiic csalinfion, the onh follow-up 
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studies available are those dealing with the electrocardiogram before 
and after sympathectomy-^-^ These studies indicate that frequently 
there is an improvement m the electrocardiogram m hypertensive pa- 
tients following the lumbodorsal sympathectomy, and that this im- 
provement lasts for several years (Fig 185) That these changes do not 
tale place m hypertensive patients foUowmg nonspecific' operations 
has been shown by Rojas and his co-workers ^ 
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Pecf believes Uiat the renal blood flow increases fnlln^xnn^ ^ 
pithectomi, and tliat renal function is imoroved Tf 
m concluding tliat the rcUn-il artenoir^. ^ ^ ® 

arterioles m Tl.e bra.m we m^ 

also improved follovwng a s>-mpathectorav meS4 the ^ 

^raWascular ac, dents is changed 



Fig ISO— Cold nnd posture test, cliart sliossing s)'stolic and diastolic blixvl 
pressure readings before ( upper record) and fort} -fii c montlis after s\TnpatJiectom> 
(lower record) Blood pressure recorded at flic beginning In the bisal si He racli 
minute lor D\c minutes, first in tlie Inng position, flicn m the siiimg position, then 
m the standing position, then In the Ixnng position before putting one hand in ic< 
water for one muiutc and for fisc minutes aftersvards, ond llicn rrpfaling this 
procedure In tlic standing position, m K T, fcimlc, aged 10 sears Besponsr to 
sodium am}fnl scdatiori, 1*10/02 
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cases followed from one to five years'” tire blood pressure was appre- 
ciably lowered m 65 8 per cent, unchanged m ^8 
hidilr m 6 8 per cent, 14 6 per cent of this group of patients had 
In 319 selected cases followed from one to 

author, 84 8 per cent showed an improvement of their blood pressing 
11 6 per cent were unchanged, and m 2 4 per cent it was m^er, 
per cent of this group died Of the 120 cases excluded m ^ 

15 8 per cent had an unprovement m then blood pressme, 15 8 per 
cent were unchanged, and m 167 per cent it was higher, 517 per 
cent of this group had died 

ComphcaUonfl of Sympathectomy.— Postural hypotension and 
shortness of breath are frequent complamts for about six weeks P^‘ 
operabvely, and may persist for years These are seen most fre- 
quently m patients having a lumbodorsal sympathectomy Back pams 
around the incisions, and pains m the abdomen due to nerve degen- 
eration are present m all patients, and may persist for six months or a 
year Excessive perspiration from the undenervated areas is bother- 
some directly after the sympathectomy, but this rarely lasts longer than 
six months In wnnter the hands are very cold, necessitatmg warm 
gloves On the other hand, the feet are frequently warm In males, if 
the second lumbar ganghon is removed bilaterally nearly all patients 
lose their power of ejaculation This is preserved m most cases if only 
the first lumbar ganghon is removed bilaterally. 

IlluBlrativc Cases.— The following two cases illustrate some of the 
problems encountered m the selection of patients for treatment by 
sympathectomy, and the use of certam tests that are helpful in ap- 
pramng their hypertension 

Case L— It H., o 44 > car old man, was admitted to the Massachusetts General 
Hospital in 1944 wth a complaint of dizzy spells for twelve years 

Present Illness He was well unhl twelve years ago when he developed transient 
spells of dizziness, associated with dull headaches, without true vertigo These 
Increased in frcijucnci and several months before admission they were occurrmg 
ten to tvventj times a da), persisting at this frequency until his entrance to the 
hospital Hk blood pressure was found to be high 

Six months prior to admission the pabent noted increasmg exertional dyspnea 
and pirox)*smal noctnmal cholang spells lasbng thirty to sixty minutes and accom- 
jmirf b> severe coughing spells Following such episodes he was so orthopncic 
that he had to sleep upnght in a chair 

Five months before admission his cxeibonal dyspnea became worse AnUe 
^oma developed Shortly afterward he was admitted to the Peter Bent Bricham 

^iTlf enlarged He was 

digitalized and given ammonium chloride and mercupurin 

rheumaUc fever 

, n \ ^ in 1917 from 

a shod BroUiCT died of tutoculosis at 23 > ears Another brother died from an 
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Physical Examination On tlic patient’s admission to the Mnssicluisetts General 
Hospital, August 14, 1944, the ph>-sical examination showed a well dcwlopcd, 
well nounshed male wath normal color His necl showed no \enous distention or 
\ enous pulsabons The fundi show cd diffuse narrowang of the arterioles No arterio- 
venous compression points, hemorrhages, exudates or papilledema were present 
Tlic pulse vvas regular at 62, and of good qunlit> Blood pressure vvas 240/130 
On cvaraination of tlic heart the apex beat vvas felt 11 5 cm to tlic left of the 
midstemal Ime The midclavacuLar line measured S cm to the left of the midstemuin 
The rate wais 60, the rh> thm normal The second aortic sound vvas louder tlian the 
second puhnonic sound, but not marhcdlv accentuated Tlie first sound vvas split 
Tlie lungs were clear and resonant The abdomen revealed no palpable organs and 
no masses Tliere vvas minimal pitting edema of the anhlcs 

Lahoralonj Findings The urmc vvas negative for albumin, red blood cells, white 
blood cells, and casts Tlic red blood cell count vvas 5 8 millions, the w lute blood 
cell count vvas 12,200, tlie hemoglobin vvas 16 gm A differential white blood cell 
count revealed 82 per cent poljanorphonuclcar lcukoc>'tcs, 13 per cent ljanphoc>’tes, 

1 per cent monocvtcs, no basophils 1 per cent eosinophils Platelets were normal 
Tlie unne concentrated to 1 028 when fliuds were watlihcld for sixteen hours A 
phenosulphonephthalein test showed axcretion of 15 per cent dje in fifteen minutes 
and 64 per cent at tlic end of two hours Tlic nonprotcin nitrogen vvas 29 mg per 
100 cc of blood and tlic total protein vvas 6 4 gm Tlic Hinton test vvas negative 
An electrocardiogram revealed a normal rlij-tlim at 65, P-B Interval 0 18 seconds, 
sagging ST segments in Leads I and II, inverted T waves in Leads I and II, and 
upright T wav cs in Lead III Tlierc was moderate left axis devaation TIic T wav es 
were upnght in Lead CFe, diphasic in Lead CF<, and inverted in Lead CFj It 
was felt that these changes were consistent with hvpcrtensivc heart disease and 
the action of digitalis An x-ra) film of the chest showed clear lungs, enlarged liciil 
and tortuous aorta 

Blood Pressure Studies Sedation Test After three doses of sodium nmvtal, OJ! 
gm at hourl> intcnols, the blood pressure fell from 220/138 to lOS/GO Cold and 
Posture Test (sec Fig 5) Tlic effect of this test certainly vvas not marked Inlrr- 
cenous Pyclogram Tlic unnarv tract vvas essentially negative 

Hospital Course Continuing tlie digtalis, the patient vvas given ammonium 
clilonde 4 gn a day, and two injections of mcraipnn 2 2 cc two days apart which 
were followed by a 5 pound loss of weight On Aupist 23, 1911 a right lumliodorsal 
splancliniccctomy vvas performed The greater splanchnic nerve and the svanpa- 
thctic chain from the first lumbar ganglion to the eighth tlioracic ganglion wen 
removed Eight days later the left syanpatliclic chain from the second himlnr 
ganglion to the eighth thoracic ganglion was rcmoverl As is the custom, immedi- 
ately followang tliLS procedure the patient vvas giv en two Iraasfiisions 500 cc each 
of whole blood He stood both opi rations well and showed a goo<l lovvtnng of his 
blood pressure Eleven davs after the second stage an tlectrocardingra n shownl 
an improvement in the T vvavas of Lead II nnd tlic T waves in I^ad Cr 4 At Iiis 
discharge, September 15, 1944, blood pressure in the horirontal position was 131 92 
and 90/54 while standing Although the patient complained of no po.tiiral hn'o 
tensive symptoms (dimness, shortness of breath) the usual nieinircs to combat 
them were used n snug wrapping of both legs with ncc bindages and the ti'c 
an abdomial binder in which rubber pads arc fitted to exert pressure over (he com 
mon iliac vcias, preventing blood pooling in the lower eilremitics when tlm patie-* 
Stands erect It is usiialK necessary to wear the kg bandages for nl>mit sit wt-eVs 
until the denervated artenolar b«l lias rxgaincd some of its muscle tone Tim 
girdle is frequently warn for a longer period of time Imth to prevent thr pe^uirai 
hvpoten*ion and to support tlic back 

Conealrscmec During the four innnths o* recoverv tie- pitmi i to nphin'm c 
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only sbght 

two months postoperabvely chart <, £ '. i (from 207 mm systohc 


□ preoperative 



Fig 187 —Cold and posture test chart showmg systohc and diastohc blood 
pressure readings before (upper record) and twenty-eight months after sympathec- 
tomy (lower record) Blood pressure recorded at the begmiung in tlie basal state 
each minute for fi\'e minutes, first m the lymg posibon, then in the sitbng posi- 
tion, tlicn in the standing posibon, then in the lying position before putting one 
hand in ice water for one mmute and for five minutes aftenvards, and then re- 
pcabng this procedure in the standing posibon, in R. H , male, aged 44 years 
Response to sodium amytal sedabon 108/60 
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parotysmal nochn^ dj-spnea, the orthopnea, the exertional dyspnea, and 
the anUe^cma have disappeared Ph>-sical aebr-ity has increased TheSumt ^v 
can do modemtclj heavy farm work, nine hours a day, six days a w-eeh 
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artenoles, no hemorrhages or exudates, and no papflledema. The imne sho\\cd no 
albumin, sediment w'as negative A pbenolsulphonephtlialein test showed the excre- 
tion of 45 per cent dj c in fifteen minutes, which Is well wthin normal hmits The 
electrocardiogram is withm normal limits now 

The operali\e complications were cold hands, increased perspiration o\er the 
upper portion of the body, diminution of hbido and loss of ejaculation 


Case II— This illustrates the type of hypertension that should not be treated 
by sjanpalhectomy R W , a 43 >car old male ship>ard worker, was admitted to 
the Massachusetts General Hospital, June 22, 1945, wath tlie chief complaint of 
saselhng of the ankles 

Present Illness The patient had been perfectly well until three months ago 
when he developed a sore tliroat and a temperature of 103“ F Shortly after the 
onset of tlie sore throat a generalized rash appeared, diagnosed by his local ph)-sicnn 
as scarlet fe\er, and was foUow’cd by desquamation of the skin from botli hands and 
feet hso to three weeks later 

Fi\e weeks after tlie onset of illness the patient noted swelling of legs and 
ankles, occasional nausea and \omitlng, headaches, hazy snsion, and noctuna three 
tunes a night. The local ph>’siclan defected an elei ated blood pressure and albumin 
in the unne There was no history of d>-spnea on exertion, orthopnea or chest pain 

Past History This wos negative for presdous attacks of kidney disease, rheumatic 
feacr or an> other sesere illness 

Family History Both father and mother had died of undetermined causes at 
unknown ages One sister was in a mental hospital Another «ister, 16 >cars of age, 
was Iwang and well 

Physical Examination On admission the ph)^^! examination showed a well 
de\ eloped, well nounslicd male, not in acute distress Tlie pulse wais 70, of good 
qunlit> Blood pressure was 250/130 Fundi revealed slight papilledema, spasm 
and narrowang of tlie artenoles There were man) areas of exudate and one area 
of hemorrhage wais seen in the nght fundus The neck showed no venous pusation 
or venous distention On examination of the heart the apex beat was felt 3 cm to 
the left of the left inidclavacuhr hne, which measured 10 5 cm to the left of the 
midsfemum The rate was 70 and tlie rhvtlim wais regular Tlie sounds were of good 
qualitv', Ae greater than Pe Tlicrc was n Grade 2 apical sj’sfolic murmur fmns 
mitfcd throughout the prccordtum The lungs w ere clear and rcsomnt The abdo- 
men was negative for palpable organs and masses Tlicrc wais moderate pitting 
edema of both ankles 

Laboratory Findings Unne revealed a 1 plus albumin Tlie sediment wais loadcxi 
with red blood cells and showed manv granular casts There were 18 to 20 white 
blood cells per high powered field Specific gravit> ranged from 1 015 to 1 009 on 
Uic routine urine specimens Red blood cell count was ii! million, white blood cell 
count was 71 thousand, hemoglobin was 12,0 gm The diifcrcntlal white blood 
cell count showed 61 per cent polvmorphonuclear lcukoc>tc5, 30 per cent Ijinpho- 
evics, 2 i>cr cent monoc>-tcs, 1 per cent cosinophik and 1 per cent bisophik Plate 
lets were present. Red blood cclk appeared normal Tlie nonprotcin nitrogen was 
50 mg and the total protein was 4 02 gm per 100 cc of serum, the nrininitn was 
2 78 gm and the globulin 1 8-1 gm per 100 cc Urea clearance was 13 0 per cent 
of normal Tlie unnaiy concentration test, wath fluids wathhcld for sutcen hour 
shovvt^ a concentration to onK 1 014 TIic piienosulphoncphthakin test showrl 
an excretion of onh 5 per cent dvt in fifteen minutes, 20 per cent d>c in tvv-o hours 
Cultures of tlie unne were negative An clcrtrocnrdiogiam shownl normal rhvthm 
nt 75 P-R interval of 0 13, normal axis upright Ti T; and Ti, with nonnal 
plexes and time intcrvak in the precordial leads CPe, Cr 4 and Cfi An x n' ni'a 
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of the chest showed dear lungs, heart shadow shghdy increased to the left, and a 

stto SSt At,» 

0^ gm at hourly intervals, the blood pressure fell from 260/150 ^ 140/80 C 
and Posture Test This was not done because of the patient s Illness Intravenous 
PueJoRTom This revealed kidneys normal m size and shape Urm^ passages wct 
mMmplelely filled, excretion of dye was diminished in Mncentradon and 
but there was a moderate amount of dye in the bladder forty-five i^utes after 
mjection of dye These findings were interpreted as suggesbng bilateral impair- 
ment of ladney function i -u 

It was believed that the patient was suffenng from subacute glomerulonepnntis 

and malignant hypertension. 

Hospital Course A right lumbodorsal splanchnicectomy was performed on 
August 7, 1945 The greater splanclmic nerve and the sympathetio chain from the 
second lumbar ganglion to the eighth thoracic gangUon were removed On August 
17, 1945 the same procedure was performed on the left side. The left Iddney was 
completely decapsulated dtmng the second operation A biopsy of the right kidney 
revealed chrome glomerulcmeplmtis Although his edema improved somewhat 
following the sympathectomy, his blood pressure failed to decrease appreciably 
The patient was discharged on August 31, 1945 

Following discharge the pabent showed considerable azotemia and developed 
a pronoimced anemia Four months postoperabvely pulmonary Infarction occurred 
and the patient died four days thereafter 

This pabent showed evidence of marked impairment of renal func- 
bon preoperabvely and should have been treated by dietary measures 
rather than by sympathectomy 
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EXAIVUNATION IN BLOOD DISORDERS OF 
INFANTS AND CHILDREN 


Cabl H Smith, M D ® 


Examination of the bone marrow by Vernal pnnctur 
a useful laboratory aid m the diagnosis of blood ^ . 

sibihty of the sternal marrow, its response to sbmuh producmg 
pression or hyperplasia, availabihty for repeated exar^abons, and 
the comparative ease of identifymg the cellular elements account for 
the mcreasmg frequency with which this procedure is pe oriM 
younger patients where the blood picture may be obscmed by me 
physiologic changes mcident to growth and development, disturbances 
m the hematopoietic system may be more accurately appraised when 
the penpheral blood is examined m conjunction with the bone marrow 
Disturbances of each of the prmcipal blood elements are frequently 
reflected earher or are more conspicuous m the bone marrow than m 
the peripheral blood. This disparity is illustrated by the observation 
that in leukemia the bone marrow may be extensively mfiltrated with 
leukoblashc cells which appear m the penpheral blood m sucb scant 
numbers as to overlooked In the hypoplastic and hemolytic aneimas, 
bone marrow studies permit quantitative estimation of the cell types 
involved m the disorder Bone marrow exarmnation serves as a guide 
to therapy with anb-anemia agents by penmtbng observation of tbeir 
eSects upon maturation of the earher red cell forms The mdicabons 
for the admmistrabon of fohc acid, for mstance, m the syndrome of 
megaloblastic anemia of infancy which recently was described^ are 
better controlled with the aid of bone marrow studies 
The need for careful study of alterations m the white cells has 
increased since the advent of drugs known to produce agranulocyto- 
sis such as the sulfonamides and thiouraal The effect upon hemato- 
poietic organs and tlie possible value of therapy m restoring the white 
cells to normal levels are more accurately detemuned by study of the 
parent cells m the sites of origin In addibon to direct mspection of 
the precursors of the red and white cells, the exammabon of the bone 
marrow permits a study of platelet formabon In intrmsic hemorrhagic 
disorders it permits not only an esbmate of the reachon of hone mar- 
row to the loss of blood but direct obsers'abon of megakaryocybe con- 
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]\IANAGE»EEIST OF PATIENTS WITH aiASSIVE 
HEMORRHAGE FROM PEPTIC ULCER 


Seymoub J Gray, M D , Ph D “ 


The management of massive hemorrhage from peptic ulcer present 
a challenge to both the mtemist and the surgeon E'^^y parent aa- 
mitted to the hospital with a massive hemorrhage from the upper 
gastrointestmal tract may be considered a potential fatahty This ap- 
phes particularly to patients over 50 years of age The source of the 
hemorrhage should be determined, whenever possible, and me proper 
treatment mshtuted without delay The state of shock, circulatory 
collapse and the response to treatment must he evaluated r^eatedly 
in detenmnuig the course of management In no situation are sound 
chnical judgment and the constant observation and re-evaluahon of 
the status of the patient more essential than m the management of 
patients with acute massive hemorrhage from peptic ulcer 


DUGNOSIS 


The establishment of a defimhve diagnosis is of paramount impor- 
tance in the management of patients with acute massive hemorrhage 
from the upper gastrointestmal tract In most instances the pabent is 
admitted to the hospital because of hematemesis or the passage of 
tarry stools associated wth the sudden onset of dizzmess, perspira- 
tion, weakness and tachycardia, depending upon the seventy of the 
bleeding and the acuteness of the blood loss 
Peptic ulcer is the most common cause of massive hemorrhage from 
the upper gastromtestmal tract The history of active ulcer symptoms 
preceding the hemorrhage with the sudden cessabon of all pain after 
the onset of bleeding jusbfies the tentabve diagnosis of pepbc ulcer 
A previous diagnosis of pepbc ulcer or the history of chrome inter- 
mittent ulcer disbess over a period of years svitb recurrence of dis- 
comfort shortly before the onset of hemorrhage indicates a pepbc ulcer 
as the probable source of the hemorrhage Previous episodes of hem- 
atem^s or melena suggest the probabihty of pepbc ulcer on a stabs- 
bcal basis because approximately 75 per cent of all massive hemor- 
rhage into the upper alimentary bact is caused by pepbc ulcer ^ 
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Objechve e\idence of peptic ulcer obtained by previous roent- 
genologic examination is excecdingl} valuable, not oidy in establish- 
ing the dii^osis but in localizing fte lesion to the exact site in the 
stomach or duodenum The finding of a deformit)’ of the duodenal 
bulb, the Msuahzabon of an ulcer crater in the duodenum or llie 
demonstration of a gastnc ulcer niche on previous occasions in a 
patient who presents himself wath hemorrhage from the upper gastro- 
intestmal tract may be considered presumpbve evidence of a recurrent 
hemorrhage from an ulcer 

Approximately 25 per cent of pabents, however, deny the existence 
of ulcer sjTnptoms pnor to the hemorrhage This is parbcularly true 
in the older age group Not uncommonly tlie pahent presents no lus- 
torj' or roentgenologic exidence of a previous pepbc ulcer, and studies 
performed m one fourtli of tlie cases of massive hemorrhage within 
three weeks of the onset of the hemorrhage fail to establish the cause 
and site of the bleeding 

The source of the hemorrhage in many of these pabents may be a 
hj'pertrophic gastnbs, an erosive hemorrhagic gastnbs or superficial 
gastribc ulcerabons ratlier than a pepbc ulcer Massive fatal hemor- 
rhage may result from gastnbs, parbcularly hj'perbophic gastnbs 
Hj’pertrophic gastnbs and gastnbe erosions are not uncommon, more- 
over, in the ulcer-bcanng stomach Pabents with pepbc ulcer, there- 
fore, may be bleeding from an associated gastnbs as w’cll as from the 
acbv’e ulcer itself 

Esophageal vances, cancer of tlic stomach, gastnc poljps, diaphrag- 
mabc henna with a localized gastnbs or gastnbe ulcerabons, and 
blood dj’scrasias must be considered in the difFcrcnbal diagnosis of 
hemorrhage from the upper gastroinlesbnal tract 

The presence of esophageal vances secondary to portal hj’pcrtcnsion 
may bo suspected from the observabon of jaundice, spider angiomata, 
ascites or the finding of a palpable liver or spleen A history of clironic 
alcoholism m some of these pabents maj' be significant Cancer of 
the stomach is not a common cause of massive gastnc hemorrhage 
and usuallj occurs m the late stages of an ulcerating carcinoma E\i- 
dence of weight loss and the finding of an abdominal mass suggest 
the diagnosis 

Polj'ps of the stomach and otlier benign tumors maj' cause massiic 
hemorrhage w'lthout warning The diagnosis maj’ be established bj 
roentgcnologc or gastroscopic cxaminabon Hematemesis or meicna 
in an cldcrlj stout woman suggests a hiatus hernia, particularly m 
die absence of tspiical ulcer sj-mptoms Tlic hemorrhage is initiated in 
dicsc instances by gastnbe erosions, ulcerabons or seserc hjpcrtrophic 
gastnbs waUun the hemnted pouch Blood djscrasias should be sus- 
pected w'hcncser mulbple sourcas of hemorrhage are observed or 
splcnomcgalv of undetermined ongin is found 
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In those instances where the diagnosis is uncertain or the so^ce 
of bleeding is not estabhshed, early roentgenologic examination may 
be valuable, particularly m those pabents in whom early 
be necessary - The locahzabon of the ulcer by Hampton s technic an 
the demonsbabon of esophageal vances or a hiatus henna are bclpM 
in plannmg the management of pabents with massive hemorrhage 

from the upper gasbointestinal tract r 1 , j 

Good dmical judgment is most essenbal m the selecbon of bleedmg 
pabents for early roentgenologic exammabon The procedure is con- 
traindicated ib patients during shock and should be avoided, if pos- 
sible, unbl the acbve massive bleedmg has subsided ^ It is preferable 
to wait bventy-four to forty-eight hours after an acute massive hemor- 
rhage before performing the roentgenologic exammabon of the stom- 
ach In our expenence, no untoward effects have been observed m 
pabents imdergomg early roentgenologic exammabon under these 
condibons 

If the source of the hemorrhage is known from a previous examma- 
bon, or if the diagnosis can be estabhshed defimtely from the history 
or physical exammabon, the roentgenologic exammabon should be 
postponed unbl the bleedmg has stopped 


LAUORATOUY STITDIES 

As soon as the pabent with massive hemorrhage is admitted to the 
hospital, the state of shock, hemorrhage and dehydration should be 
evaluated and beated The blood type, mcluding the Rh type, is de- 
termined and donor bloods are crossmatebed with the blood of the 
pabent 

The sevent)' and course of the hemorrhage are followed by repeated 
hcmoglobm, rod blood count and hematocrit deterrmnations Not m- 
frequenfly the initial blood count and hematocrit readmgs are normal 
The eiyTlirocyte count, hemoglobin concenbation and hematocrit de- 
termination do not always drop immediately after the hemorrhage 
because hemorrhage occurs at the expense of both the plasma and 
corpuscles, resulting m a markedly diminished blood volume The 
restoration of the plasma volume depends upon the availahihty of 
water and clecb-olytes m the tissues The fall m hemoglobin per- 
centage and hcmalocnt determmabon following hemorrhage depends 
upon the restoration of the plasma volume, which, in turn, is related 
somewhat to the ttale of hydration of the pabent Tims, an uncom- 
pensated fall in blood volume in die dehydrated pabent followmc a 
massne henmrrhagc may not manifest itself until the plasma volume 
IS restored Tlie magnitude of the hemorrhage becomes more obvious 
when the circulating blood volume is returned to normal by the ad 
mimsbation of parenteral fluids It max be necessary- to deteLna 
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tlie hemoglobin and hematocnt values even’ four to sl\ hours during 
the first few days of management to follow the course of the hemor- 
rhage 

The leukocj’te response to massne hemorrhage may be followed 
by repeated white blood counts The blood platelet count, prothrom- 
bin time and bleeding and clotting time should be determined rou- 
tmely, particularly if h\er-spleen disease or a blood dyscrasia is sus 
pected A lov blood prothrombin bme is not infrequently obsen’cd in 
patients wth massive hemorrhage from an ulcer wtliout appreaablc 
h\er disease as a result, presumably, from decreased blood flow and 
anoxemia of tlie liver sccondaiy' to tlie massive hemorrhage Tlie ad- 
mimstrabon of wtamin K may be helpful in these cases Tlie scrum 
bilirubin determinabon may be valuable m pabents suspected of 
bleeding esophageal xances associated with cirrhosis of tlie liver 

All stools and vomited gastnc contents should be examined for 
gross and occult blood as an aid m evaluabng the e\-tent and tlie 
course of tlie hemorrhage 

Repeated plasma protein detemunabons are indicated in tlie pres- 
ence of massive hemorrhage, pylonc obstnicbon, nutnboual dcficicnc), 
penpheral edema or suspected liver disease The blood urea nibogen, 
blood chlonde and carbon dioxide content of tlie blood are followed 
carefully, particularly in pabents who have been vomiting or taking 
soluble alkalis In these instances, alkalosis manifests itself by a de- 
crease in the blood chlonde and an elevabon of tlie carbon dioxide 
content of the blood The blood urea nitrogen is frequently elevated 
in pabents wlh alkalosis on tlic basis of cxtrarcnal azotcinn The 
blood urea nibogen detemunabons are very significant, moreover, in 
the evaluabon of renal impairment as well as tlie extrarenal azotemia 
of dehydration, shock and hemorrhage Tlicse studies are indis2icn- 
sable m the management of pabents uith massne hemorrhage, par- 
ticularly m the older age group Not infrequently tlic elevation of 
the blood urea nibogen is an index of tlie sc\ entj of tlie hemorrhage 
into the gastrointestinal tract and an expression of the ahmentarv 
absorption of digested blood 

BLOOD TILWSSnjSIONS 

There is considerable difference of opinion concerning the use of 
blood bansfusioiis in die treatment of massn c hcmorrliagc from peptic 
ulcer Those who object to their use contend that blood transfiisioiis 
do not affect the course of the hemorrhage and that further bleeding 
max be caused bv the sudden clexation of the blood pressure Another 
conbaindication cited is the poslbansfiision reaction 

Marnott and Kekmack," Gordon-Taxlor^ and Wood,' hoxxcxcr, nd- 
\ocatc massne transfusions Jones" employed this procedure in fiflx 
cases xxitli onlj one death, and concluded that massne (rnnsfininin 
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do not produce an appreciable nse m blood pr^^e and do not pro- 
vo\e^ bemorrbage Bto^vne and M^dy® found no e^dence 
of prolonged bleeding or elevation of blood pressures Ciobn and 
Le4r^° Mdlerd’^ Goldman^ and Krusei® present an mt^ediate 
viewpomt and recommend that transfusion be used cautiously and m 
small amounts Kirsner and Palmer^ found blood transfusions to be 
highly valuable m the treatment of severe hemorrhage and co^rmed 
previous observations that the blood pressure is not raised significantly 

if the blood is given slowly v j 

The mdiscnramate use of blood transfusions, which overburden the 
circulating blood volume and prolong bleeding, should be avoided 
In our experience, however, repeated Wood transfusions given slowly 
appear to be of defimte value in the management of patients with 
acute massive hemorrhage from peptic ulcer Blood transfusions are 
effective not only m combating shock, exsangumabon and hypopro- 
temenua, but they tend to exert a beneficial effect upon the course 
of the hemorrhage and the general welfare of the patient. 

The patients pulse and blood pressure should be recorded at half- 
hour intervals until the hemorrhage has been controlled Blood trans- 
fusions are administered to patients with massive hemorrhage when 
tlie systohc blood pressure falls below 100 mm Hg, when the pulse 
rate exceeds 120, and when the hematocnt detenrunation falls below 
28 or the hemo^obm below 10 gm per 100 cc No untoward effects 
have been observed from the transfusion of 500 cc of blood once or 
twice daily under these conditions if the blood is transfused slowly 
It should be emphasized that the blood is administered slowly, at 
the rate of 4 cc. per minute, so that the transfusion of 500 cc requires 
approximately tivo hours Given over a two hour penod, 500 cc of 
blood does not elevate the blood pressure significantly unless the 
patient is m shock. Under these conditions the blood pressure is m- 
creased gradually over the tivo hour penod and rarely returns to the 
pre-hemorrhage level \nth one transfusion Transfusion reactions are 
not common if the blood is typed, crossmatcbed and the Bh type 
determined If insufficient blood is available, the intravenous admm- 

plasma is mdicated An intravenous infusion 
of 10 per cent gluTOse m saline may be mibated if the patient is in 
shock and neither blood nor plasma is immediately available 

PAimSTERAL FLUniS 

Parenteral fluids are required usually durmg the first fortv-einht 
to sevent>^tivo hours to help mamtam the circulating blood wluS 
rc-^tnblish normal electrol>de balance and combat dehyiabon^d 

*’’8er of ohgona or oomTjSoulSv 
m Iho oWo, pateoL, masavo hooiortage, rt a oareitfal to S. 
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ure the urinary output daily and to mamtam the renal output by 
adnunistenng sulBcient parenteral fluids The fluid and elcctrolyie 
requirements may be evaluated by the determination of the blood 
chlonde, blood urea nitrogen and Uie carbon diovide content of the 
plasma If the patient is dehydrated and is suffenng from chlonde 
deplebon as a result of vomitmg or excess alkah tlierapy, tlie ad 
mmistration of water and chlonde as phj'siological saline may be 
essenbal in cstabhshing electrolyte equilibrium On tlie oilier hand, 
the admmistrabon of excess fluids and sodium chloride may produce 
edema in the pabent whose plasma proteins have been depleted In 
these instances, if fluids are needed because of diminished renal out- 
put, dehydrabon or azotemia, glucose in disblled water mav he ad- 
ministered The hypoprotememia should be treated wth repealed 
blood or plasma transfusions 

The admmistrabon of excessive fluids should be avoided because 
of its effect m raising tlie blood pressure and increasing tlie circulating 
blood volume This is parbcularly important in pahents xnth massne 
gastnc hemorrhage and cardiac decompensation In these instances 
tlie administrabon of sodium and chlonde is frequentiv contraindi- 
cated Fluids may be given in tlie form of glucose in distilled water if 
necessary' 

The total daily fluid intake should approximate 2000 to 2500 cc, 
depending upon die dehydration, azotemia, renal output, presence 
or absence of edema and Uie cardiac status of the pabent Fluids mav 
be given as physiological saline, glucose in saline or glucose in dis 
tilled water and are administered by' hypodermoclvsis or by the intra- 
venous route ^^^lcncver intravenous fluid is adminislcred, it must be 
given slossly, parbcularly' in pabents with heart disease 

DIET 

Tlie prelimmary txsenly’-four to sc\enty'-tvo hour period of sfars’a- 
bon which was generally accepted ns a basic part of the management 
of massive hemorrhage pnor to 1935 is no longer preferable for the 
average pabent unless he is in shock or complains of nausea or vomit- 
ing The empty stomach neither prevents the sccrcbon of acid gastnc 
juice nor decreases gastnc motility 

Tlie present trend of ihcrapv has been toward flic immediate .ad- 
minisbabon of small hourly feedings, if tolerated bv the patient Tins 
regimen has the advantages of maintaining die nulntional slate of the 
patient, but is chieflv valuable in that it helps arrest flic hemorrhage 
by reducing gastnc acidifv and decreasing gastnc modbfv Sfafisfies 
indicate lint die mortahtv rate is lower with tins rtgimcn than vntli 
that of the starvation management” Most patients foltrafc tin dirt 
well, and blood regenembon appears to be more rapid with this beat- 
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ment U the patient is in shock, or if there is persistent nausea 
vomtmg. It IS necessary to maintain an imtial ^nod of starvation 
nntd the patient is able to retam the feedings This penod usually 
does not exceed twenty-four to forty-eight hours , 

The patient is given hourly feedings of 100 cc and cream 

in equid parts from 7 a m to 10 p Dunng the night the schedule is 
continued at trvo hour intervals The mght feedmgs are particularly 
important because of the mcrease m gastric secretion dumg this 
penod The patient is awakened every two hours for the feeding and, 
if properly sedated, falls back to sleep immediately If the patient is 
nauseated the cream is decreased or 100 cc of milk alone without 
cream is given. This regimen is mamtamed until the stools are nega- 
tive for occult blood for three days The usual routme of ulcer man- 
agement IS then instituted ivith supplementary small feedmgs, gradu- 
ally increased to a three meal ulcer regimen withm approximately two 


weeks 

The pnnciple of this treatment is acid neutralization' and gastric 
motor rest and relaxation This dietary regimen has the advantages of 
the Metdengracht diet m that it supplies adequate nourishment to the 
patient and decreases gastnc motihty as well It obviates the disad- 
vantages of the Meulengracht regimen m that it does not mcrease the 
vigor and amplitude of gastnc contractions and is less likely to stimu- 
late tlie flow of a large volume of acid gastnc )uice 
The regimen of frequent small oral feedmgs of mflk and cream has 
many of the advantages of the constant mtragastnc dnp method m 
that it supplies a constant and uniform means of buffering the gastnc 
5 uice without causing the discomfort and spasm not infrequently 
associated with the conbnuous intubation methods 
Intubahon, m general, should be avoided m patients with massive 
gastnc hemorrhage Gastnc siphonage may produce spasm and im- 
tabon of a gastnc ulcer. It may provoke further bleedmg, particu- 
larly m tlie presence of a chronic hypertrophic or chrome erosive 
hemorrhagic gastnbs Intubahon is contraindicated if esophageal 
vances are suspected Fmally, prolonged intuhabon may favor the 
development of parobtis and pneumonia 


ANTAODS 

m f mcrease the danger 

of pe^stent bleeding by favonng the extension of the ulcer proc«s 

‘"lot which forms Lually 
1 .! fhP important problems m therapy 

is^e acluevement of as complete and constant neutralizafaonTSd 

S ^ ° dirougliout Oie day and mght AlthouA the milk 

and cream feedings result in a certom degree S acid neuhah^bon! 
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further neutrahzatioii of the highly acid gastric juice may be ad- 
iTsable, particularly in pabents with marked hjpersecrcbon 
Various antacids are in common use Calcium carbonate, 2 to 4 gm 
hourly, is an effecbve antacid but tends to cause consbpabon, fecal 
unpaefaous and alkalosis Tiie use of sodium bicarboiinlc is contra- 
indicated because of the danger of alkalosis, parhcularlv in patients 
who are vomibng Shaw^“ and Kruse’’ far or the use of tnbasic cal- 
cium phosphate and tnbasic magnesium phosphate, while V'oldman’*’ 
and Browme and McHardy’ advocate the administrabon of a conbnu- 
ous aluminum hydroxide dnp as the best means of preventing fibrin 
clot digesbon 

The addibon of 5 to 10 cc of colloidal aluminum hydroxide to the 
hourly milk and cream feedings consbtutes a very' adequate and 
contmuous form of anfaad tlierapy and is used routinely in the 
management of pabents uath massive hemorrhage from tlic gastro- 
mtestmal tract No significant complicabons otlier tlian constipation 
have been obsen'ed In these msfances, a small oil retention or tap 
water enema may be requued 


SEDATION 

Complete physical and mental rest is essential in the proper man- 
agement of pabents witli massive hemorrhage Eeassurance, good 
nursmg care and Uic judicious use of sedabves contribute apprccinblv 
to successful treatment Tlie clioice of sedabi'cs should conform smIIi 
the mdividual requirements of tlic pahent In most instances llic bar- 
biturates alone are enhrely sahsfactorj’ and no opiates are ncccssars' 
Sodium phcnobarbital hypodermically (0060 to 0120 gm ) every' 
four to SLX hours is the sedabve of choice This scdati\e is particu- 
larly valuable when tlie pabent is auakened at two hour intcrs'als 
dunng the niglit for milk and cream feedings VOien tlie sedabi'cs arc 
administered carefully during tlie night, the patient very frcqucnlli 
has no recollecbon of being awakened If the patient is unusualK 
apprehensive and restless, opiates may be helpful although they are 
rarely necessary' Morphine has been shown to exhibit an inhibitory' 
effect on tlic fasbng gaslnc sccrebon in man,’” but its tendency to cause 
nausea and spasm in some instances makes prcfcnblc the hypo 
dermic administration at four to six hour intcn'als of dilatidid (0002 
to 0004 gm ), dcmerol (0050 to 0100 gm ) or pantopon (OOJO to 
0 020 gm ) 

The pabent should bo kept in bed unbl all signs of blcerhng Inxi 
disappeared, as cxidcnccd bv repeated guai.ic-frcc stools and a 
stabilized blood hemoglobin of JI5 to 12 0 gm per 100 ce or a 
hematoent determination of 35 to 30 
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antispasmodics 

Atroume sulfate lu depressing vagal acbvity, may reduce boft 
Hie motor and secretory activity of the 

doses The oral or parenteral administration of 0 6 mg tlnee to t^ 
times daily, depending upon the ^^^ividual tolerance d , 

IS of great value in controllmg gastric secretion or sp , P 

hcularly effective m the reduction of night secretion 


VITAailNS ^ 

Although there is no evidence that vitamm C deficiency is a cause 
of chronic peptic ulcer m man, secondary vitamin deficiencies may 
occur, particularly m ulcer patients with hemorrhage Vitamm G-dfr- 
fiaencies m patients with peptic ulcer have been reported Portnoy 
and Wdkmson'® and Bourne"® have demonstrated, moreover, a marlced 
vitamin C deficiency in patients with bleedmg peptic ulcer We believe 
it advisable, therefore, to admmister 100 mg of vitamm C parenterally 
daily during the acute phase of the hemorrhage and then to admin- 
ister it orally until an adequate diet may be resumed 
In view of the fact that a marked posthemorrhagic prothrombin de- 
ficiency may exist m the absence of hver disease, &e prothrombin 
time is detennmed in every patient admitted with gastnc hemorrhage 
Tins IS particularly important m patients with massive hemorrhage 
associated with hver disease or with suspicion of hver-spleen disease 
Tlie intramuscular iniection of 1 to 2 mg of vitamm K twice daily m 
ulcer patients with posthemorrhagic prothrombm deficiency results 
m a prompt restoration of the normal prothrombm time 


EltlERGENCY SURGERY 

The treatment of choice in the great majont)’ of patients with acute 
massive hemorrhage from peptic ulcer is conservative medical man- 
agement The possibility, however, that the hemorrhage in any given 
instance may prove fatal without surgical intervention must be con- 
stantly home ra mmd, particularly in patients over 50 years of age 
Tlic selection of those patients whose hemorrhage ivill be fatal unth- 
out surgery from those whose hemorrhage uoU be controlled by medi- 
cal management alone is often extremely difficult Moreover, m many 
instances surgery mav be delayed until late in the course of the hemor- 
rhage uhen die patient becomes a poor surgical nsk and is subiect to 
a high mortali^ rate Thus, Fmsterer,=i Gordon-Taylor,® Allen 22 
Ileuer and others adnse surgical intervention within twenty-four 
to forty-eight hours of the onset of the hemorrhage, since the mortahty 
rate nscs precipitously after this penod For this reason, all pabente 
.dmrnod .0 fc Mcd,«l S»mo= of the Peter Bent Bngham StS 
ntUt nente n,nrt,ve hemotrhnge from the upper gerlroTnteshnal tort 
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are seen by the surgeons m consultation dunng (he jnifial phase of (he 
hemorrhage to avoid unnecessary delay if surgical inferecntion is 
found necessav}' Surgical evpenence indicates (hat the simple Jigadon 
of the bleedmg points is unsatisfactor)' because of (he strong likeli- 
hood of secondarj' hemorrhage Subtotal gastrectomy waih rcmosal 
of die ulcer is die procedure of choice m most instances 
Tlie most careful indmduahzation of the patient must be obsen cd 
in selecfang diose for emergency surgery dunng the acute massive 
hemorrhage To operate routinely in all cases of severe ulcer bleeding 
would result, we believe, in a mortality far greater than swtli medical 
treatment alone ^ Since die mortality rate, even among patients 
m the older age group, is in all probability considerably lower uith 
conservative medical management Uian mtli emergency surger)*,’ 
the patient should be treated first by conservative means for twenty- 
four to forty-eight hours 

If the blood pressure continues to fall and cannot be maintained in 
spite of a strict medical regimen and adequate blood transfusions, im- 
mediate surger)' should be contemplated Emergenej' operabon should 
be considered seriously if die patient has a massive and persistent 
liemorrhage svluch docs not appear to be diminisliing with treat- 
ment Tins IS parbcularly tnie if the patient is over 50 years of age and 
presents a long liistory of nicer sjanploms Tlic recurrence of a severe 
hemorrhage, \wth an associated fall in blood pressure, scscral das's 
after die recoven' from a massive hemorrbage constitutes another m- 
dicabon for emergcnc}' surgery 

The age of the pabent is an important consideration wJien con- 
templadng emergency surgerj' during the acute hemorrhage Allhougli 
die hemorrhage is more likely to be fatal in patients over 50 years of 
age, die general condibon of die patient must be evaluated carefiiJlv 
Eacli pabent must be judged indmduall} Tlic presence of cardiac 
decompensation, a recent coronary occlusion, seicrc h\-pcrtcnsion, 
renal failure and marked obesity arc relatue contraindications to 
emergency surgerj In many such instances, a surgical fatality is 
a\ertcd by the conhnuance of strict medical management with the 
evcnbial recover)' of (he patient 

There are nddihonal factors which may be considered before recom- 
mending emergency surgerj. Fatal hemorrhages are less frequent 
among women than among men, and the statistical cJiancc of recoven' 
wath medical management in either sc.\ is belter after multiple hemor- 
rhages than wath die initial hemorrhage 
The site of die hemorrhage is of considerable importance T7ic 
majority of bleeding duodenal ulcers are situated on (he postenor 
wall and mav present technical dilficiilbos which contribute to a 
his;bcr mort-’* * rate if die operation is performed dunne fbe acute 
bleeding sta e Casb-c ulcers, howcacr, arc dealt wath surgiir-iHy 
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definite hazard to the chdd Here is a great educabonal task of which 
few laymen and not all physicians are aware 
A penodic and complete examination of the child should be made 
m accordance ivith the following schedule 

Birth to one year— monthly 
One year to six years— quarterly 
Six years to twelve years— seim-annually 
Twelve years to maturity— annually 

The annual exammabon should mclude a roentgenogram of the 
thorax and a complete blood count and smear 
There are suggestions— very stnkmg suggestions— to be obtamed 
at times when ehcitmg a history These are 

First Changes m physique— either general or local, changes in dis- 
position, habits, social adjustment or physical or mental accomphsh- 
ments 

Second (a) Unusual symptoms, (h) persistence of a group of com- 
mon symptoms, (c) periodic episodes of lU healtli or behavior diffi- 
culties 

Third (a) Swellmg or “lumps” of nontraumabc nature, (h) failure 
of traumabc swelhngs to regress m the usual manner 
By a careful history and thorough physical examination the great 
majority of cancers may he diagnosed promptly and xuith certainty 
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emergency operation is contraindicated in most instances 
elective surgery 

The question of elective surgery in patients who have rec^jer®d 
from a massive hemorrhage from peptic ulcer pr^eiite an nnportant 
problem Approximately 70 per cent of patients who have had t\w or 
more hemorrhages are likely to suffer from further hemorrhages Thus, 
if the patient has had two or more massive hemorrhages from peptic 
ulcer, elective surgery should be contemplated if there are no sp c 
cardiovascular or renal contramdicabons This apphes particularly 
to patients m the older age group Elective surgery may alM he mdi- 
cated after a smgle massive hemorrhage, particularly if the patient 
has had a chrome peptic ulcer and has not been able to follow a strict 
medical regimen 

It is advisable m many instances to mveshgate gastroscopically the 
presence or absence of an extensive gastritis m patients with hemor- 
rhage from the upper gastromtesbnEd tract There is an appreciable 
incidence of recurrence of gastnc hemorrhage m patients who have 
undergone a gastnc resection for bleeding peptic ulcer In many 
of the mstances, the remammg stomach may be mvolved m an ex- 
tensive gastnbe process Gastnbs may also explain the source of hem- 
orrhage in the ^ per cent of patients m whom the roentgenologic 
exammabon does not establish the cause Careful gastioscopic ex- 
amination is indicated m these mstances before surgery is undertaken 

DISCUSSION 

The management of older patients with massive hemorrhage from 
peptic ulcer presents a difficult problem, as evidenced by the hi^er 
mortality rate in this age group Slx patients, 65 to 79 years of age, 
were admitted to the Peter Bent Bngham Hospital, withm a two- 
month period, with massive hemorrhage from peptic ulcer (Table 1) 
Cardiovascular disease, cardiac decompensation, hypertension and 
unnnry retention were the most commonly encountered associated 
diseases, as mi^it be anticipated among patients of advanced age 
Patient I A 69 years of age. had suffered a cerebral accident 
eighteen months pnor to his gastnc hemorrhage His blood pressure 
had been recorded prexnously as 210/125 mm of mercury, and he 
nas digilabxcd b^use of cardiac decompensation one year before 
Jus admission Midi a massive gastnc hemorrhage Patient G P 79 
^ars of age, presented the historj’ of a prenous coronary ocoluiion 
cardiac decompensation and auncular fibnllation PaheS L B 65 
rears of age, had an established blood pressure of 300/160 mm of 
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mercury prior to his gastnc hemorrhage and had been si^emg from 
chro^heart failure for several years The import^ce of adequately 
dimtahzmg these patients and mamtainmg the blood yolume and 
elStolyte balance without overburdemng the circulation cannot b 

^''neSteTSood transfusions, if admmistered slowly, may given 
wth relative impumty, as was noted previomly Eleven trmsfuaom 
of 500 cc of blood were given over a penod of mne days to pabent 
I A ivith beneficial results, although the patient presented the history 
of hypertension, cerebral thrombosis and cardiac decompe^abon 
Ten bansfusions were admmistered successfully to pabent W O 
a penod of eight days This pabent was admitted with chrome he^ 
failure and auncular fibnUabon of ten years duiabon Pabent ED, 
65 years of age, received fifteen blood bansfusions over a period of 
ten days with the successful termmabon of the hemorrhage Pabent 
L B , wth a blood pressure of 300/160 mm of mercury, required 
only one bansfusion to conbol his hemorrhage 
That ulcer symptoms are frequently absent immediately pnor to 
the hemorrhage, parbcularly m the aged, was illusbated m four of 
the six pabents desenbed m Table 1 Intermittent ulcer symptoms had 
existed m all these pabents, however, for fourteen to thirty-seven years 
The diagnosis of duodenal ulcer was confirmed m all instances by 
roentgenologic examinabon after the hemorrhage had subsided The 
addibonal diagnosis of h)^erbophic gastnbs was estabhshed m pa- 
bents I A , G F and I J by gasboscopic exammabon or microscopic 
study of the resected stomach followmg surgery 
The pabents were mamtamed on medical management unbl all 
evidence of bleeding had disappeared The advisabdity of elecbve 
surgery several weeks after the hemorrhage had been termmated was 
considered in each case A gastric reseebon was recommended for 
pabent G F in spite of his advanced age, in view of the history of 
eight massive hemorrhages while the pabent had been mamtamed 
on a strict ulcer regimen The pabept survived the operabon Elecbve 
surgery was adiused and performed successfully in the case of pabent 
I J . who had suffered four previous hemorrhages Pabents W O and 
E D were also advised to undergo elecbve surgery m view of their 
repeated hemorrhages 

Surg^ appeared conbamdicated for pabent L B because of his 
severe hypertension and cardiac decompensabon It was not recom- 
mended in the case of pabent I A , who had expenenced only one 
hemorrhage in spite of the fact that his ulcer history extended over 
a penod of thirty years and that he had never beL instructed to 
folbvv an ulcer regimen Marked obesity associated with hyperteimon 
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All pahents wJio ha\ e axpenenced a massive hemorrliage from pep- 
be ulcer, regardless of whcllier or not they have undergone surgen, 
should be obser\'ed and studied periodically Tlic incidence of recur- 
rent hemorrhage justifies a careful and repealed therapeutic and diag- 
nostic follow-up of tliese patients 
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treattment and prevention of certain common 
SKIN diseases 

C Guy Lani:, M D * and G Mabshall Cbawfobd, M D t 

Certain general principles m regard to treatment of cutanraus dis- 
ease can contribute to their successful management Likewise due com 
siderahon of the preventive aspects of these dermatoses cm do much 
to decrease discomfort, Imiit disabdity and lessen the frequency ot 
disease 

Because of the hmitations of space only a few of the more common 
diseases will he discussed m this issue The eczema-dermatitis group 
has been omitted because a reasonable consideration of them v ould 
more than fill the allotted space 


PRINaPLES OF TREATMENT 

1 Tile first essenbal is the correct diagnosis It should be remem- 
bered that laboratory studies, biopsy, scale exammation, culture, skm 
tests, and consultabon are often necessary to amve at the proper diag- 
nosis before starting therapy, except for rehef of symptoms 

2 The causal factors, if they can be ascertained, should be elim- 
inated 

3 The proper therapy should be selected ivith due regard to the 
stage of the disease, 4e age of the patient, the site or sites of the 
disease, the prenous treatment received by the mdividual, and per- 
haps the other diseases which tlie mdividual may have 

4 Overtreatment should be avoided, e g , m acute irntabons of 
the skin and in condibons where the diagnosis is imcertam, soothmg 
or mild measures should be used 

5 Careful direcbons should be given in regard to the details of 
application of local agents and other therapeubc measures , 


PRINQPLES OF PREVENTION 

1 The term prevenbon” applies parbcularly to the prevenbon of 
evtennon of infecboiis such as impebgo and scabies from one mdi- 
ndual to anotlier 
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2 The term also concerns tlie preiention of extension of disease 
in the afflicted indmdual and applies wtli equal force to infections 
and to acute dcrmahtis, espcaally where tlie individuals shin has 
become sensibzed It also concerns tlie early diagnosis and early treat- 
ment of such a disease ns skin cancer in order to prex'ent its spread 
to neighboring tssue or organs 

3 Tlie prevention of comphcations of a disease requires a kmoul- 
edge of that disease, its ehological factors and accepted methods of 
treatment 

4 Tlie prevention of the comphcations of cutaneous therapy needs 
furtlicr emphasis They are much too frequent More care should bo 
taken to avoid tliese distressing comphcations on the skin, whether 
due to internal medication, to physical agents such ns \-ray and ultra- 
violet light, or to external applications, especially of agents of iin- 
knowTi composition, or witli known sensihzing agents, such ns the 
sulfonamides or local anesthetics 

5 The term "prevenbon" should include the gisnng of careful di- 
reebons to prevent tlie appearance of recurrences in Uiose diseases 
in which there is tlie tendency to recur, insofar as tliose factors arc 
knowm 

6 Prevenbon also applies to tlie matter of msbuchons which can 
be given to the indixadual m order to shorten the course or alienate 
the s>'mptoms of the disease Thus there are several phases of pre- 
vention which are of value in the management of cutaneous disease 

AOVE VULGARIS 

Systemic Tlicrapj.— Since about three-fourths of adolescent boys 
and approximately one-half of pubescent girls develop some degree 
of acne, this disease is obnously related to endocrine imbalance in 
some fashion If tliat function could be regulated properly, acne could 
doubtless be easily conbollcd Efforts m that dirccbon arc rather 
unsatisfactor}', but in some of tlie older acne age group the admin- 
istrabon of female sex hormone in young women in tlie last one or bio 
weeks of tlie intcrmcnslrual penod is often helpful 

Tlie esscnbal disturbance is hvpcrachxaty of the sebaceous glands 
witli allerabon of tlie nahire of tlie secrebon Excessive oilincss is the 
usual result and a reduchon of fat intake is warranted In some in- 
stances a marked reduchon of fat is beneficial and in others a lov 
carbohj drafe intake wall be useful Chocolate has a particularly im- 
tabng effect on the sebaceous glands, as do also tlie iodides and bro- 
mides, all sources of these substances must be shut off In a feu cases 
where' oiliness is supplanted b\ profuse comedo fonnation xnfh kera- 
tosis of the follicular orifice, \atamin A may be of considerable value 
Doses of 100 000 units or more dailv can be given for several months 
at a hmc 
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It IS doubtful whether olher systemic measures are of appreciable 
value except where the general medical condition reqmres attention. 
Correcbon of any chrome ailment, digestive disturbance, bowel stasis, 
anetma or mabutnbon and somebmes the removal of foci of infecbon 
are m order In short, the maintenance of good health is ermnently 
desuable An abundantie of sleep, fresh air and exercise is recom- 

Local Therapy.— Topical measures should be vaned m accord^ce 
ivith the type of acne presented A thorough cleansmg twice daily 
with any good soap is essenbal but trauma from unduly rough 
mampulabon is undesirable. Sulfur soaps are frequently useful and 
soapless (sulfated oil) detergents are excellent The oily tendency 
of the ovanan catamenia may be combated ivith drymg lobons varymg 
from common calamme muctures to alcohohc suspensions of sulfur 
and camphor or the time-honored ‘loha alba ” The addibon of resorem 
may be advisable m some cases. Such agents are best apphed at night 
only, if addibonal drymg effect is required, borated alcohol may be 
used each mormng It is wise to start with a relabvely mild lotion 
and increase its strength if necessary to keep the skm reasonably dry 
Cream and omtments are ordmanly not smtable for the management 
of acne In the infrequent cases ivith dry skms and profuse comedone 
formabon, a 3 per cent saheyhe acid cream is useful Manual re- 
moval of blackheads is generily not to be advocated, the resultant 
trauma usually leadmg to more harm than good Similarly, the evacu- 
abon of pustules must be earned out ivith most gentle mampulabon 
and pabents cannot be too strmgently cauboned m this respect In 
cision IS not recommended except for the infrequent cysfac acne The 
apphcation of heat is likewise to be avoided, aside from its use for 
occasional deep, indolent, mdurated areas 
Many forms of adjuvant treatment have been recommended but 
they are in general rather disappomhng Such measures as vacemes, 
toxoids, bacteriophage, autohemotherapy, foreign protem injechons, 
liver extract, bn and manganese seem to benefit only the excephonal 
pabent Ulbaxaolet radiabon is more apt to be effecbve as a local 
approach m dark-skinned persons Its benefit is usually transient and 
the skin builds up a tolerance to it if conbnued mdefinitely The value 
of general body exposure for a so-called tome effect is dubious 
Roentgen radiabon is uithout doubt the one form of treatment most 
cilccbve m stubborn cases It is not advisable m the early teens in 
predominantly superficial involvement, or when the case is of the drv 
tjpe, It IS not cffecbxe m cysbc acne In properly selected pabents 
x-ray treatment provides the hipest percentage of good results and 
die most lasbng effect of any form of therapy, but training and expen- 
cnee are nwcssaiy for its proper employment Fracbonal exp^es 
to a total of two erythema doses (about 600 r) over a peno^of txvo 
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months or more, constitute a safe course of radiation A single rcpe- 
tion of the senes is warranted in some instances but under no cir- 
cumstances must the ultimate total exceed four crj'tliema doses Sun 
exposure must be avoided dunng tlic time of N-ray treatment and 
local application should be reduced to the use of borated alcohol 
Diet and otlier general tlierapy cannot be disregarded for six montlis 
to one year after success has been achieved 
Scamng produced by acne is extremely difficult to improve. Strong 
peeling agents and carbon dioxide slush ha\c proved useful in some 
hands but are not generally advocated 
It IS of more tlian passing importance to give heed to the scalp in 
acne pabents Seborrhea and acne arc both sebaceous gland disturb- 
ances and eacli must receive attention when concomitantly existent 
Prexcntion.— It is especially useful to be alert for signs of acne in 
prcadolescent youtli wlien tliere is any appreciable familial tendenej' 
to this disease, or seborrhea TIic aforemenboned dietary suggesbons 
can be insbtuted mthout effect on tlie nutritional requirements of 
growtli and development Vitamin A should also be useful at tliat 
stage Sulfur soap and the saheyhe acid cream should be sufficient 
topical approach since excessive oil is seldom an early manifestation 

ALOPECIA AREATA 

Syelcmic Tlicrapj.— Tlic cause of this disease in unknowai and its 
treatment is tliercby enbrely empiric Tlic patchy noninflammatoiy 
alopecia most commonly affects Uie scalp or beard but may occur on 
any hair)' surface, or even result in complete loss of all body liair A 
ps>chosomabc background may be used to explain many cases, but 
tliere arc possible factors of endocrine imbalance, toxic states and 
dietar)' deficiencies in other instances Tlie self-limited and recurrent 
tendency of tlie disease casLs doubt on all but tlie first of the possible 
causes listed Tlierapcutic approach based on any of the aforemen- 
tioned ebologic factors may be beneficial through its ps)’chotherapcutic 
effect, even though the cause might have been psychic or emotional 
' trauma 

It IS doubtful tfiat cither hormonal or dictar)' therapy is of real 
benefit, barring actual indications for their use Unless alopecia areata 
IS extravagant and persistent, the removal of possible foci of infection 
seems a bit heroic, but in alopecia totalis any rational procedure mav 
be warranted A multitude of s>'stcmic remedies has been emplojcd 
m the management of alopecia areata, including iron, arsenic, cod 
liver oil, vitamins, foreign protein injections and general ullrnvaolrl 
exposures 

Local Tlicrnpj.— Tlic emidovmcnt of countenmtants has consti- 
tuted standard approach to topical treatment Tlic production of h\- 



1139 


CERTAIN CXDMMON SKIN DISEASES 


peremia may be sufficientiy stmiulatag to ^ 

foUicles regLdless of the cause of the cessation of hair groj^ The 
areas may be painted with 95 per cent phenol, if of toted ertent, and 
neutralized with alcohol m one or two minutes Strong solutions of 
resorcm (20 to 30 per cent) m alcohol nnd ether may be applied 
Tincture of iodine, foUowed by massage with omtment of ^omated 
mercury, ^vllI prowde adequate reacbon Blistering doses of ulba^olet 
radiabon may suffice Any such measure should be stopped when a 
local reacbon takes place, it may be repeated as necessary after hem- 
mg occurs If the pabent is of such temperament as to require daily 
beatment, milder apphcabons should be ordered This can 
alcoholic lotions containing resorcm, canthandes, chloral and the like, 
and ointments of sulfur and sahcyhc acid or ammoniated mercury and 


sahcylic acid 

Local vasodilatabon can be produced also by iontophoresis with 
methylchohne and by the use of pilocarpme orally or by m)ecbon 
The not infrequent occurrence of spontaneous cures of alopecia areata 
lead one to suspect that topical, as well as systemic, therapy may be 
eEFechve mamly as psychodierapy 

Prevention.— Prophylacbc measures for a disease of unknown cause 
are difficult to postulate In alopecia areata, with its tendency to recur, 
it is occasionally possible to identify precipitabng factors and keep the 
incidence to a minimum 


DERJUTOPtaVTOSlS 

Dermatophytosis— “athlete s foot”— is a highly prevalent disease The 
diagnosis should be proved by the microscope or culture smee not all 
scahng lesions or erosions on the feet are caused by a fungus infecbon 
In view of the amount of dermabbs seen in cases referred to the 
dermatologist foUmving earlier beatment it is advisable that strong 
anbparasibc agents he used caufaously Tlie stage of the disease, its 
locabon, the amount and type of previous beatment— all make con- 
siderable difference in the beatment to be ordered 
Local Therapy,— In general it can be said that the more acute, 
more vesicular, more oozmg cases should have frequent soakmgs of 
the feet, possibly witli wet dressings of saturated bone acid solubon 
potassium pemanganate 1 3,000 to 1 10,000, or Burow’s solubon (hq 
aluminum subneetate), diluted 1 60 to 1 10 
Some mdd anbseph'c or anbparasibc powder, possibly borated talc 
ikS”! newer Desenex or Sopronol powders should be 

niommg, and preferably an anbparasibc omtment at mght 
^le fatty acid preparabons referred to above are being used Sn- 
ndcrnbly mom at present in place of the older Whitfield’s ointment 
or ammoniab^ mercury ointment. 5 per cent Five per cent mer^o 
chrome, gemtan violet 2 per cent, bncture of lodiJe. preferably 3 5 
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per cent, and Casfellam s paint have all proved valuable in some cases 
In the older, more chronic cases much dilliculty is encountered in 
treatment It is often necessary to conbnue wth the more chronic 
l\’pcs on a regimen tliat keeps the infection at a minimum 
Procnlion —Frequent batliing of feet and the routine use of a 
powder to control moisture are of value for individuals with much 
perspiration Feet should be protected when walking on bare floors 
of locker rooms and shower batlis The pools of antiparasitic soluhon 
to step into on tlie wav to shower batlis have not been particularlv 
effective 


ER'i’TIIEMA MULTIFORME 

SjBtcniic Therapv.— A sjndrome or s>inptom complex is the correct 
designabon for crj'tlicma multiforme, since it is not a disease entity 
but a symptomabc or toxic manifestahon of morbiditj' elsewhere 
which IS merely reflected to tlie skin Treatment must be directed 
towards relief of the acute S}Tnptoms, and an acbve approach and 
ctiologic factors delayed until rccoverj', lest a severe exacerbation be 
precipitated 

Should infecbon be idenhfiable, the use of penicillin or other suit- 
able anbbiobc would obviously bo warranted Tlie cautious axhibition 
of sulfonamides might similarly be indicated Many drugs arc capable 
of producing cr)4hcma mulbf^orme, however, and the sulfonamides 
are included, others arc phenolphthalein, arsenic, salicylates and the 
halogens Tliey may serve more in the role of precipitating factors, 
but withdrawal is obviously indicated if they arc being used at the 
onset of crj'tliema mulbforme On the other hand, arsenic in various 
forms (Fowlers solution by mouth or sodium arsenate by mjccbon) 
has long been used in treabng crj'thcma multiforme, and salicylates 
are frequently administered for sjinptomabc relief Foods arc occa- 
sionally blamed and it is not amiss to claim any suspected ingcstant 
plus sucli urhcanogcnic foods as chocolate, shell fish, eggs, nuts, pork 
and berries Daily intravenous injccbons, 5 to 10 cc of a 10 per cent 
solubon of calcium gluconate or Icvailmatc, wall often provadc much 
relief regardless of tlie cause Autohemotherapy and intravenous 
sodium thiosulfate arc also used 

The new er antihistaminic drugs, i c , bcnadrv’l and pvnbcnzaminc, 
may be dramahcally eflcctiv'c but can also fail completely Tlicv arc 
eminently worth tr>ang Sedabon with chloral or paraldehyde is not 
infrequently necessary where discomfort is severe An increased fiuid 
intake is of value 

lAicnl TJicrapy.— Mthough a sclf-limifcd condition, ciytlicma multi 
forme is an acute inflaminaforv cniption frcqiicntlv affecting tlie 
mucous membranes as well as tlic skin, and topical measures vs Inch 
will afford relief .are of major import.ance For oral lesions, frequent 



BONE MABROW EXAMINATION IN BLOW DISORDERS OF 
INFANTS AND CHILDREN 

) 

Caul H Smith, M D " 

Examination of the bone naarrow by sternal puncture 
a useful laboratory aid m the diagnosis of blood dyscrasias The acces 
sibihty of the sternal marrow, its response to stimuli producmg a 
pression or hyperplasia, availabihty for repeated examina ons, 
the comparative ease of identifymg the cellular elements account tor 
the increasmg frequency with which this procedure is perrornm 
younger patients where the blood picture may be obscmed by e 
physiologic changes incident to grow^ and development, disturbaxmes 
m the hematopoietic system may be more accurately appraised when 
the penpheral blood is examined in conjuncbon widi the bone marrow 
Disturbances of each of the principal blood elements are frequently 
reflected earlier or are more conspicuous m the bone marrow than m 
the penpheral blood This dispanty is illustrated by the observation 
that m leukemia the bone marroiv may be extensively infiltrated with 
leukoblasUc cells which appear in the penpheral blood in such scant 
numbers as to overlooked In the hypoplastic and hemolybc anemias, 
bone marrow studies permit quantitative estimation of the cell types 
involved m the disorder Bone marrow exammafaon serves as a guide 
to therapy with anh-anemia agents by permitting observation of then 
eflects upon maturation of the earher red cell forms Tire mdications 
for the admmistration of fohc acid, for instance, m the syndrome of 
megaloblastic anemia of mfancy which recently was described^ are 
better controlled with the aid of bone marrow studies 
The need for careful study of alterations in the white cells has 
increased since the advent of drugs known to produce agranulocyto- 
sis such as the sulfonamides and thiouracil The effect upon hemato- 
poietic organs and the possible value of therapy m restoring the white 
cells to normal levels are more accurately detemuned by study of the 
parent cells in the sites of ongm In addition to direct inspection of 
tlie precursors of the red and white cells, the exammation of the bone 
marrow permits a study of platelet formation In intrinsic hemorrhagic 
disorders it permits not only an estimate of the reaction of bone mar- 
fow to the loss of blood but direct obsers'ation of megakaryocyfac con- 

s Department of PedtiWes, Cornell Unl- 

1 of Clinical Pediatrics, Cornell Universih ^^edlcal CoUeep 

Assoctile AUcnding Pediatneian, Nev, York Hospital, VisiUng Pediatneian 
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nnsing with any bland alkaline mouth wash is indicated Contmuous 
ivarm wet dressmgs are valuable for vesicobuUous types of erythema 
mulbfonne, bone aad (2 per cent), Burow’s solution (1.30) or potas- 
sium permanganate (1 10,000 to 1 3,000) are smtable Prolonged 
starch baths may be most comfortmg if the patient is afebrile, oatmeal 
or bran baths and weak potassium permanganate batiis may be 
equally good In the drymg phase of this exudative eruption, bone 
acid or zme oxide omtment and Lassar’s paste are useful 
Prevention.— Erythema multiforme is frequently of recurrent nature 
and a search for etiologic agents is of primary importance between 
attacks, to prevent its return if possible Chrome systemic disease and 
focal infection should be sought and ehmmated Rheumatic fever may 
occasionally manifest itself m a multiform type of eruption Tuber- 
culosis can behave similarly but is less often seen to do so m America 
than m Europe Food or drugs which may be imder suspicion can be 
identified only by the administration of small doses and observmg the 
effects There are some apparently idiopathic cases that erupt each 
spnng and fall wthout apparent reason and no cause can be 'dem- 
onstrated 


IMPETIGO 


Impebgo IS extremely contagious and good treatment depends upon 
three pnnciples The &st prmciple is the cleamng up of all lesions, 

1 e , cleamng off the tops of vesicles or bullae, the crusts which may 
be adherent and any peripheral dead slon This is a most important 
feature regardless of any later treatment This may be accomplished 
by soap and water, 0 5 to 1 0 per cent hquor cresohs compositus or 
Lysol, equal parts of peroxide and oil, or saturated bone acid solubon 
Local Therapy.— The second prmciple is the appheabon of the 
chosen antisepbc agent, either ointment or hqmd, as the case may be 
Penicilhn omtment, at eight to bvelve hour mtervals, is very effecbve, 
500 to 1000 units per cc in aquaphor does very well If there is any 
evidence of sensibzabon such as redness or itchmg foUowmg treat- 
ment, this should be disconbnued 

Sulfonamide preparabons have caused so many cases of sensibza- 
bon that is is inadvisable to use them 

Ammoniated mercury, 2 to 5 per cent m bone omtment, is effecbve 
m children For older individuals the following ointment is often 
uetter saheyhe acid and precipitated sulfur, of each 6 per cent in 
while vaselme 


I’^'cicntion.-The thud prmciple consists of advismg the individual 
r lamily wth regard to proper prevcnbve measures The mdividual 

keepmg from actual contact xvith 
MW "f, Greedy or induectly Hands should be washed care- 

alter dressmgs Contaminated to)^, weanng apparel and the 
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like should receuc due attenbon The fingers and hands should be 
kept away from lesions, and the dressings desbo>cd, prcferablj b}' 
burning 

PITTRIASIS nOSEA 

Sjstenuc TJicrapj.— Although accepted as a disease enhty, pitjTia- 
sis rosea is of unknowTi cause Syslcmie treatment is seldom required, 
sa\e in tlie excepbonal pabent who has mild malaise or gasbointcs- 
bnal ss'mploms, when soponfics may be jusfafiablc Tlie disease is self- 
hmited and usually runs its course in about ciglit svecks but may last 
much longer if unrestneted A foreign protein injection (one-tenth 
dose of t 3 ’phoid \accine) ma)' ha\c an abortive effect if given in the 
first few daj’s of the eruption No other systemic therapy is of appre- 
ciable use 

Local Thernpj.— Erytlicma or subciythema doses of ulbaviolct 
light each two or three days constitutes the most cffecbsc treatment 
If pruntus IS ann 0 }ing, die \anants of calamine lobon are most use- 
ful, die addibon of menthol 01 to 0 25 per cent, phenol 05 to 10 
per cent, solufaon of coal tar 3 to 5 per cent or aqua hamamelis 10 to 
20 per cent is suitable Starch, bran or oatmeal badis may be most 
soothing In drjang and schly stages boric acid ointment or 3 per cent 
saheyhe acid cream afford much comfort 

Presention.— No means of asoiding pit)Tiasis rosea is knowTi One 
attack nearly always provides immunity 

psoniASis 

Sjfitcmlc Tlicrapj,— Aldiough one of the best knosvn and earliest 
identified of diseases of the skin, psonasis remains an cbologic enigma 
Almost the onlj logical approach on the basis of causal dicrapy is a 
reduebon of fat consumpbon, since there is a possible disturbance 
of lipid metabolism in diis condibon Tlie use of lecithin dcnvntives, 
hpocaic and sarsapanlla extract ime been claimed to aid fat metab- 
olism but dicir use in psonasis has been generally disappointing Some 
pabents are said to do better waUi rcslnction of protein or carbolij- 
dratc intake ^htamln treatment w-as tned at great length walliout 
noteworthj effect m most instances, some cases improve wath vitamin 
D, others w'lth thiamine, and a few on vitamins A and C taken to 
gethcr Tlie time-honored Fowlers solubon has been largely dis- 
credited because of late kcratotic and cpithchomatous sequelae, ex 
cept in tlie aged Sodium cacodylatc injccbons, autohcmothcrap) ami 
foreiirn protein injections mny occasiomlly be utilircd vvifJi benefit 
Attempts at endoenne treahnent seem useless Psonasis is found pre 
dominantly in othcnvisc bc.iIUiy individuals and treatment from fl»c 
general medical standpoint is usuallv not indicated Adequate rest itno 
freedom from w orrv arc desirable 
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It IS worthy of note that psonasis has not infrequently been ob- 
served to exacerbate severely when sulfonamide medication ^ em- 
ployed for mtercurrent episodes, and an occasional case will even 
develop the eruption for the first time dunng or after sulfonamide 
adm migration 

Local Therapy.-Perhaps no other skm disease requires more 
versatile topical treatment than psonasis, it must vary with the stage 
of the disease, the areas affected, the sensifaveness of each skin, the 
preceding treatment and what one might call “the mood of the skm 
at the moment Repeated changes are often necessary as one remedy 
or another becomes temporarily ineffective or not tolerated, perhaps 
only to prove beneficial agam at some later date Caution must be 
exercised to use mild measures when the disease is acute or spreadmg, 
sinde overtreatment can easily lead to exfohative dermatitis at such 
times 

Ultraviolet h^t therapy, preferably by sun exposure, is the easiest 
and least annoymg form of local treatment, there is but a small per- 
centage of pabents who become worse with it Reasonable care is de- 
sirable smce a bum may be harmful Combinmg the photosensiti 2 ang 
effect of tar with ultraviolet hght is often the most effecfave of all 
measures, a 5 to 10 per cent cod tar omtment is applied at mgbt, the 
residue is removed xvith oil m the mommg, and a suberythema dose of 
light admmisteredL Most people object strongly to the use of any of the 
tars because of the odor and stammg quahty, solution of coal tar may 
be pamted on and followed immediately by ultraviolet hght exposure 
with much less complaint from the patient All omtments are an mcon- 
vemence from the standpomt of discomfort, time required for apph- 
cahon, soiling of Imen. and frequently required assistance m then 
use Nevertheless they are nearly always necessary m the treatment 
of psonasis Benefit can usually be obtamed from omtments contaming 
sulfur, salicylic aad, ammomated mercury, coal tar, birch tar, jumper 
tai, or resoran, all are used singly or m various combmations at 
sbenglhs of from 3 to 12 per cent They can occasionally be employed 
m greaseless bases, alcohohc solutions and chloroform or collodion 
"’Jlh good effect and are less objectionable to use Omtments 
of dioxyantliranol (0 1 to 0 5 per cent) or chrysarobm (0 5 to 10 0 per 
cent) may be apphed to restncted areas m stubborn cases but can 
pvc use to intense imtabon and must never be used bn or near 
the face 


A warning should be observed in regard to x-ray therapy m psonasis 
nis m^ahty has been employed xvitb success but its benefit is tran- 
McnL The desire for continued relief leads patients to seek more 
rauiahon from other physicians when one declmes to give it agam 
^possible to determine accurately the previously treated areas 
nna radiation sequelae wth possible future epitheliomatous degen- 
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erahon mtJ] result Many dermatologists do not countenance the inic 
of roentgen radiation in this disease 

It cannot be o% eremphasized that mild conser\'ati\ c measures must 
he emploj ed in tJic acute phases of psonasis An acute case sliould be 
managed wth soothing baths, weak wet dressmgs and the mildest of 
lotions and creams Often only starch baths and petrolatum or bone 
ointment wll be tolerated In tliese instances the skin behaves as in 
any acute inflammator)- cczematoid dermatitis, Oie condition is anal 
ogous to a bum 

The scalp requires special attention and is harder to handle since 
Ointments are more difficult to use in the hair Ointment bases of the 
emulsion tj-pe may be prescribed as "water-soluble base" and \nll 
wash out more readily Tar creams should be used in only 3 to 5 per 
cent strength in tlie scalp An ointment of salicylic acid (3 to 6 per 
cent) and ammoniatcd mercur)' (6 to 12 per cent) is often icr)’ 
effective Chrj’sarobin must be stnctly avoided in tlie scalp, scicre 
dermatitis of tlie eyelids and face nearly always follous its use Mild 
psonasis of tlie scalp can often be controlled inth alcohol lotions con- 
taining salicj'hc acid, resorcin, solution of coal tar or resorcinol 
monoacetate Sulfaled oil detergents, tar soaps or tincture of green 
soap are suitable for shampoos Psonasis of the face must alwais be 
treated more gently tlian most other areas 

Prevention.— If a dietary regimen is found of value in any given 
case of psonasis, tlie continuance of that regimen while in a slate of 
remission should help prevent or at least postpone recurrence of tlic 
disease Not mucli else can be offered It is possible that proplq’Jnclic 
topical therapy to certain favonte sites dunng clear penods ma> help 
and keep tlicm free 

SCAniES 

The detection of scabies in a cleanly indmdual is difficult and per- 
sons with suspicious lesions should probably be isolated until a definite 
diagnosis can be made Tlie uncomplicated cases raspond vciy' well to 
tlie so-called tv\cnt)-four hour treatment wath Danish ointment, and 
also wath bcnzvl benzoate preparations The latter has been used 
frequcntlv in recent vears and lias an excellent record It is usualb 
prescribed as an emulsion and cither painted on or spr.aycd over the 
bod} surface A 30 per cent emulsion is the most frcqiicntU used 
followang a cleansing bath Danish ointment, a rather complex for- 
mula, containing sulfur, potassium and sodium hydroxide, zinc sulfate, 
in a base of petrolatum wool fat and liquid petrolatum lias accom- 
plished extrcmcl} favorable results Instnicbons for its use should he 
ngidiv followed After ,a thoroneb cleansing bath the ointment is 
applied to bod} from chin to soles of feet Tlie patient should pul 
on his pajamas after fen to fifteen minutes and remain in those clothes 
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{or Uventy-four tours Anotter cleansing batt is taben and clean 
clothing donned Bed and body clothing should be adequately st^- 
ihzed In general Danish ointaent produces less imtation and the 
record of cures with one apphcation is very high 
Prevention.— Prevention of scabies hes m the early diagnosis and 
prompt treatment Meticulous attenbon to the details of treatment is 
essential Careful sterilization of clothing is important A high mdex 
of suspicion IS desirable In order to prevent later comphcabons of 
treatment advice should be given with regard to starch baths and the 
use of calamme lotion following the clearung up after usmg the oint- 
ment 

SEBOBBHEIC DERJIATITIS 

Syslemic Therapy.— There is an alteration of the function of the 
sebaceous glands m some mdividuals that leads to a so-called sebor- 
heic diathesis” This state is not properly understood but we know 
there is hyperactivity of the sebaceous apparatus, that it is sensitive 
to many sbmuh and easily touched off mto an inflammatory eruption 
which may appear m widespread and distressmg fashion The consti- 
tutional background obviously cannot be changed It may be first 
manifested at adolescence but endocrme therapy is frmtless Infec- 
hous factors have not proved important but secondary mfecbon may 
be quite a problem. An environmental influence may affect some 
cases Dietary approach gives mconstant results, some patients do 
better ivith a low fat mtake and others may ben^t more from a re- 
stncbon of carbohydrates Large amounts of the B complex seem to 
help an occasional case, as do also injections of crude bver extract. 
No sj’stemic approach seems to be of outstandmg value 
Local Tlierapy.— As in the treatment of psoriasis, the wide variety 
of agents employed m treatmg seborrheic dermatitis provides evidence 
that an eminently satisfactory approach is still to be foimd In differ- 
ent stages of the disease and m accordance wth the areas affected, 
topical apphcabons may mclude such agents as sulfur, mercury, sah- 
cj'lic acid, resorcin, resorcinol monoacetate, ichthyol, and of the tars, 
cinnabar, pyrogalhc acid, anthrahn, chrysarobm, silver mtrate, gentian 
iiolet or malachite green, these are often employed m various com- 
inabons It should be sbessed that the scalp is somewhat of a master 
ev to the problem and should receive dihgent attenbon, no matter 
now mildly it may seem to be affected Lobons often suffice if acbvib' 
s s ignt, mixtures of mercunc bichlonde, resorcinol monoacetate and 
co’^taimng phenol and salicyhc acid are fre- 
efficacious Solubon of coal tar may be added to the latter 
and ’ salicylic acid, ammoniated mercury and saheyhe 

'scflps“Sr°solnl employed in more stubborn 

P 1 alcr-soluble emulsion bases are most desnable for these 
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preparations Chr)'sarobin should ne\er be applied abo\e the shoul- 
ders Sulfatcd oil detergents, tar soaps, sulfur soaps or tincture of 
green soap are useful for shampoos When tlic face is affected, scalp 
ointments should be used half strengtli Sternal or infcrscapular in- 
volvement may require stronger percentages of nebve ingredients 
than tlie scalp, or a change to some of tlie agents prcnousl} listed 

When seborrheic dermatitis spreads to tlie ile\ural areas, such ns 
axillae, submammary and umbilical regions, or genitocniral, inguinal 
and intergluteal areas, it often does so with almost explosive speed 
and becomes an acute inflammatorj' disease These are many times 
sufBcientl} severe to demand bed rest or hospitahzabon and tlie most 
bland of topical measures are imiicrabve, just as in acute psoriasis 
Sootlimg baths and bone acid ointment, mild uct dressings and the 
simplest lobons arc indicated As the inflammation subsides, weak 
wet dressings wntli silver nibate (01 to 0^ per cent) or resorcin (1 
to 2 per cent) may be tolerated A bland cream of value may be made 
up with Burow’s solubon 1 part, anhydrous lanolin 2 parts, and Las 
sar’s paste 3 parts In tlie subacute phase the dves are often of great 
value, tlicse include 1 per cent malachite green, 1 to 2 per cent gentian 
wolet, or 1 per cent aenflaxane, all in aqueous solubon and applied 
as paints Silver nibatc may be used similarh in 2 to 10 per cent 
strength Calamine lotion or liniment with the addibon of sulfur, 
iclithjol, solubon of coal tar or resorem, is a later step A paste of 
40 per cent sulfur in pebolatum, gently applied, is frequently useful 
Tlie ombnents used for ordinary seborrheic dennntitis are seldom 
necessarj m this intcrlnginous U-pc of tlic disease and probably would 
not be uell tolerated at any time In the nMllarx’ and pubic regions 
where hair I's profuse, it is frcqucntlj adxasnble to axoid the use of 
ointments altogether 

Prcxcnlion.— Little can be done m basic prcxcntion of seborrheic 
dcrmahbs but adherence to a beneficial dietary regimen, stnet atten- 
tion to scalp hygiene and avoidance of irritation m areas of predilec- 
tion arc adxisable Continuation of therapy for some time after ap 
parent cure may be of xaliic 

Tb>EA CVriTJS 

Present epidemics of nngxx'onn of the scalp tmpiiasi/c the need for 
carlv diagnosis and careful treatment The diagnosis should be con- 
firmed by' microscopic or cultural cxamiinbon or at least In the in* 
of a Woods filter The latter is a filter of nickel oxide glass used with 
an ultraxaolcf liglit in a darkened room Tlie infected linirs show up 
as Ihioresccnl filaments 

Local TIu rnpx-.— In those cises caused In the Microspomn aiidoinni, 
epilation In x-rax proxidts tiic quickest cure Three hundred ro-'ot- 
gens of unfilttrtd x-rax to each of fixe areas of llie ‘calp should p'O 
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duce epilation with a resultant cure Such x-ray treatment should be 
given only with an accurately standardized apparatus and techmc, 
and under the direction of a physician expenenced m the use of this 
method No local antiparasibc treatment should be used untd approxi- 
mately two weeks after treatment An antiseptic omtment such as the 
followmg should be used to prevent recurrence phenol 6 per cent, 
hetanaphthol 6 per cent and precipitated sulfur 12 per cent, m petro- 
latum alba This omtment and manual epilation can be used m chil- 
dren too young to be treated vnth x-ray In the treatment of other 
tjpes of nngworm of the scalp the fatty acid preparations are bemg 
used more extensively Under this headmg are Desenex omtment and 
Sopronol ointment and hqmd The former has been used a httle more 
extensively Manual epilation of infected bans is necessary Even with 
this procedure the treatment is still protracted 
Prevcnlion.— Prevention consists m ascert ainin g if an infected 
animal was the cause, and if so, either of treatmg or disposmg of the 
affected animal Children witli active lesions should preferably remain 
at home from school and should avoid physical contact with other m- 
dividuals A stodong cap changed and sterilized daily is valuable 
Frequent washmg of the scalp and care of the hands are very neces- 
sary 



DERMATOHn'OSmS ASSOCLATED WITH METASTASIZESG 
BRONCHOGENIC CARCINOl^IA 

A Clinicopntliological Conference 

RoBEirr P McCombs, M D , F A C P ° and 
H Edm ard MacMahov, M D , M R C P ( London) f 

Dn. McCombs In most clnncopalliological conferences, tlie custom 
long lias been to present a case Inslon to a renew cr who is unfamiliar 
wztli the patient or witli the pathological findings and who tlicn by 
logical deduction or by astute guesswork ma> am\e at somctlung 
approximating the proper diagnosis In such a presentabon, the re- 
newer has certain adx'anlages over tlie clinicians who saw' tlie pa- 
bent, because all findings haxe been briefiy summanzed, presumably 
includmg all of tlie perbnent information and excluding much of the 
irrelevant information tliat often besets the clinician In postmortem 
cases, he has tlie advantage of knowing tliat the patient had a fatal 
illness and, more than likcl>, one of unusual interest, whereas the 
clinician may be sure of neither of Uiese facts during tlie pahent s life 
If tlie rexaewer fails to reach a proper diagnosis, much of the peda- 
gogic \ alue of tlie case lustorj' is lost 

In tlie case to be presented, no diagnosis xvas reached before dcadi 
occurred, and tlie postmortem findings were ver>' unusual It seems 
unfair, therefore, to ask a reviewer to discuss tins case as an "im- 
know'n ’ let certain questions worthy of discussion are raised by the 
findings 

We shall present Uic clinical history and pathological findings and 
conduct tlie discussion at their conclusion 

C\SE REPORT 

Medical irutory.— R. II (No 19-557), a white male insurance Irroler, 55 
jears of age, xvas admitted to Uic Joseph II Pratt Diagnostic Ilospitxt on Autaist 
17. 19-10 

Chief Complotni -Weakness, rash 

Present Illncs* — This patient xxas perfeeth xxcll cictpl for a long-stmding 
mild ‘agorettc cough’ and a mild chronic backaclie until Fthnnr) or ALrch 
1940, xxhen he began to notice modcrnlc general fatigue xvliicli he nttnbuteil to 
ox’erxxwk At about the same tunc he dcxilopt-d an intcnnilti nt vague piin in 

From the Department of Medicine and PatlioIog>, Tufts College Mediral 
Scliool, and the Joscpli II Pratt Diagnostic Hospital 

"Assistant Professor of Medicine, Tufts CoIIr ge Medical Scho'il, Sen or I’/i'i 
man, Joseph H Pratt Diagnostic Hospital, Ho.tou 

f I’rofcssor of Patholngx and naclfnnlog> Tufts Colhee Mnliial Ss' 'ail, Pa'l' 
ologist, Ness England Medical Center, Bjslon 
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DEKMATOMYOsms ^vrrH bronchogenic CABCmOMA 
abdomen was tender to pressure. 



action consistmc of a diffuse raspuerry snaomg on tne rac^ ^ j c 
sunenmposed darler spots This itched intensely and scaled mtead of 
^ocmtSl^with the rSh the pre-existing fatigue became mu* 
so that he was unable to climb stairs or to perform sussed activity Sho^y 
thereafter he noted fever and sore throat He was put to bed and given oral sul- 

fadianne and, later, oral penicillin , , - xt i rr^citol in 

On August 3, 1946 he was admitted to the Lawrence Memonal Hospital in 

Medford, Massachusetts, where intramuscular peniciUm was ^ven, no reUet 
Instead, marled swelling of the eyes, nose and mouth developed and the tode 
of the mouth became sore PemciUm was discontinued Intermittent fever to 
F continued and wealcness of the legs ivas pronounced Lower abdommal pnm 
and abdommal distention developed Hemoglobin determination and red mq 
white blood ccrunts were normal Agglutination tests for tvpboid and 'undulant 
fever were reported as bemg negative X-ray examination of the chest on August 5 
showed that the lung fields were clear except for "increased markings due to 
bronchitis ” The heart appeared to be normal A fiat film of the abdomen on the 
same date showed nothmg unusual other than hypertrophic arthritis of the lumbar 
spine and pelvis A hanum enema done on August 14 ivas normal Prosbgmine 
bromide (I cc.) ivas given for the abdominal distention, and considerable tem- 
porary relief of this symptom resulted Because of failure to improve and the 
lack of a positive diagnosis, the patient was referred to this hospital 

Family Historr —Mother and maternal grandmother died of cancer Father 
died of tuberculosis One sister died of an unknown cause at the age of 48 years 
Past History —The history was negabve except for measles m childhood. The 
patient had always hved near Boston There ivas no history of major or mmot 
allergies 

System Renew —No mformabon of significance was obtamed 
Physical Exawinailon —Temperature 100 2“ F, pulse 106, respiration 21 
^0 patirat ivas well developed and well nourished but appeared to be quite sick 
®nd cooperative His face was edematous and his eyehds were almost 
m face, neck, upper thorax, lower arms (particularly on 

c elbows and bands), on the lower portions of the legs and m the penanal re- 
pon showd a striking, diffuse, deep red macular rash with scaling In certain 
particimrly on the fingers and around the fingernails, there were dark pur- 
ine sirots The head was normal The optic fundi appeared to be normal and 
nonnolly There ivas a slight convergent squint The nose and 
wot remarkable The intenor of the mouth was markedly mjected and the 
tonmif. posterior part of the palate ivas partially denuded The 

m^Md gums w^ red and somewhat swoUen AH teeth had been removed 
Bides of T?’® *5^*^ Y-ms questionably enlarged Both 

(S SL percussion and breath sounds w^ normal 

to cramtnn 120/65 The abdomen was tense, distended and difficult 

tenderness on the nghl side and questionable spasm Thl 
“ASS’ P’ll'X'i D"p p.lp»ao» ta nSS™ 

XI oil?: 
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muscles of the logs The neck u-as nol stiff In Uio left calf there uns an area of 
tenderness to deep pressure 

Lnhomton Studies -Hemoglobin II 9 gm , red blood count 4,250,000, uhitc 
blood count 10,000, poK-morphonuclcars 85 ( 23 band forms), l>’mphoi::>lcs 10, 
monoc> Ics 2, mctnmv does tes 3 Smear show cd one nucleated red blood cell and 
shght-to-modcrate sanation in size and shape of the cells Platelets were normal 
Blood sedimentation rate estorgren) 10 mm in 20 min, 55 mm in 1 hour 
Nonprotcin nitrogen 30 mg per 100 cc ‘Wnsserman, Hinton and Kahn tests 
negative Stool csammation normal Blood culture no growtli Protlirombin time 
13 seconds (control, 14 seconds) Unne spcdGc gravit)', 1021, albumin 0 to 1 
plus, rare white blood cells, no casts, urine biluaibm and porphjiins negative 

Elcctrocardioprani — Xormal sinus rb)tlim, PR and QRS intervals normal, Ti 
low Diagnosis “Mvocardial d.amagc(’) ’ 

Clinical Course.— Intermittent fev'cr, vvatli temperatures of 99* to 102 0* F 
continued On August 19 during the earlv morning, the patient complained of 
abdominal and leg pain and became temporarily disonented but responded 
prompllv Lesions on elbows broke dowai He suddenl> became worse on August 
21, earlv in the morning, and bad ripid respirations, watb signs in the clicst of 
bronchopneumonia A bedside chest x-rav examination showed ‘left lower lobe, 
bronchopneumonia ” His temperature rose to 104 6* F and he expired at 1 r 'i. 
on August 21, 1940 

Final Clinical Dinpnotis —Undiagnosed disease (? lupus cothematosus dis 
scminata) vvath terminal bronchopneumonia 

Db McCombs Are there any questions or suggestions^ 

Question’ How much sulfonamide did he receive^ 

Dn McCoxrBS One gram c\cr>' four hours for tlirce days 

Question Were there anj complaints referable to tlie joints? 

Dn McCombs None at all 

Question* Was there ana past Jiislor> of scnsitivitj to Uic sun in 
a prenous jear? 

Dn McCombs No 

Question' Was a biopsy taken? 

Dn McCoxros No We were considering the diagnosis of lupus 
rrjihematous, but our evpcnence with biopsies in making tins diag- 
nosis lias not been sen satisfactorx* and so it was not done in this 
case Dr MacMahon will now gi\c us his findings 

PATHOLOGIGM. FI^D1^CS 

Dn McMahon Tlie autopsv findings were of great interest hecatise 
the> were unusual, involved eaerv sjslem in the body, and aaere 
dcfinifcla thought-proa oking 

Gtoi"i Fimling* —The bodv avas lliat of a well-developed and mo<lmifcl> "cU 
nounslied while male, of about 55 vears of age The bod> wxiglit was 1 10 pomid* 
Tlie slon aaas a era pale and areas of the bod> avrro marked vvith a granular seal) 
hemorrhagic and somewhat niaaibr rash Tliis involved the forehead and jcilr 
the eachds and cheeks, the inlerscapuhr area and fingers and to a eticn* 

the aiilLarv and antenor surfaces of the chest Tlierc was a small *olitar> demifnim 
ulcer over the sacrum and ll ere was a small area of fresh hemorrhage irto tte i la 
about the anus 
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tent and the extent of platelet formation In blood dyscrasias accom- 
panied by anemia, leulvopema and thrombocytopenia, a more accurate 
diagnosis is, therefore, possible from study of the marrow. Smears 
from sternal puncture may also reveal diagnosbc cells in disorders of 
abnormal lipoid metabolism such as Gaucher’s and Niemann-Pick’s 
disease and occasionallj^ of metastabc malignant growths 

The purpose of this presentabon is to consider the alterabons occur- 
nng m the bone marrow in the more common blood dyscrasias of 
infants and children This review, based on the evpenence of the 
writer, agrees in its major pathologic features wrth tliose of like con- 
dibons recorded by other obsen-ers Discrepancies m reported values 
for normal subjects and m those with blood disorders can be traced 
to differences in procedure and in the idenbficabon of the cellular 
components of die bone marrow Notwidistandmg diese shortcomings 
it has been possible witli simphfied methods of obtauimg the specimen 
and preparabon and stammg of the smears to amve at values which 
serve as diagnosbc giudes 

TECHNIC OF STERNAL PUNCTURE 

A satisfactory puncture site for bone marrow aspirabon is located 
in the midhne over the body of the sternum at the le\'el between the 
second and third nbs In infants in the neonatal penod die needle is 
inserted at the midlme into die manubrium After prehminary disin- 
feebon, the skin and subcutaneous bssues over the site to be punctured 
are mfiltrated to the penosteal layer wuth 1 per cent procaine solubon 
\\diile the procaine takes effect, a dr>' 10 cc syringe is nnsed wuth 5 
per cent sodium citrate solubon and die excess is expelled so that 
only a thin layer of die anfacoagulant adheres to the inside of the 
barrel and sjTinge This is important in children where dirough lack 
of cooperation and the restneted area for puncture several attempts 
may be required to wnthdraw' the sample A shortened spinal puncture 
needle is employed wdnch is adapted to die age of the child A 20- 
gauge, ’/4 inch length is used for very young infants, 19-gauge, Vx 
inch for older infants and young children, and 18-gauge, % inch 
or 1 inch for older children 

The needle is inserted until it is firmly lodged mdiout support 
wdnn the intenor of die sternum The “give sensabon” felt when 
needle enters die medullaty' cavitv’ of an adult is not usually evpen- 
enced in young children and occasionally one has to depend on more 
than one attempt at aspirabon before the proper depth is reached 
Tlie sb’Iet is removed and die ssTinge is securely fixed to die needle 
to obtain mammum suction To mmimire admixture xsudi circiilalmc 
blood only 0 1 to 0 2 cc of marroxx contents are xxathdraxxTi Tlie aspi- 
rated fluid is expelled on a slide from wlucli a count of tobil nucleated 
cells of the red and xxliitc cell senes is made with 2 j[>er cent acebc acid 
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The chest and abdominal muscles were particularly well developed The pec- 
toral muscles were firm, dark red, glistening and homogeneous In contrast, the 
abdominal muscles were mottled light red, pink and grayish yellow These dis- 
colored patches varied in shape and m size They were raAer sharply demarcated 
and were swollen and more tense than the healthy dark red muscles of the chest 
A similar patchy discoloration was seen m the third right Intercostal muscle, in 
both stemocleidomastoids, and in the omohyoids and stemohyoids No attempt 
was made to examine all muscles of the body but in the shoulder area there was 
found a large sohtary yellowish-gray patch m the upper portion of the left deltoid 
Many incisions made into the thighs revealed only healthy dark ted muscle The 
sldn and subcutaneous tissues adjacent to the mvolved muscles in the cervical region 
were edematous 


The pentoneal cavity was empty and entirely free of the hemorrhagic lesions 
seen in the skin. The ongmal midhne mmsion encountered a sohtary marble-sized 
tuniOT nodule projecting into the pentoneal cavity at a point midway between the 
umbilicus and pubis This nodule was firm, homogeneous, glistening and gray The 
er 1 ^ large and extended a whole handsbreadth below the xiphoid and 4 finger- 
i.mkii) . I costal margm Its surface was covered with grayish-white 

metastases, varymg from 1 5 to 2 0 cm in diameter, and its 
'vas deformed and nodular A number of large marble- to 
alone the visible in the gastrohepabc hgament, and 

nalMble inTe the pancreas A similar cluster of large lymph nodes was 

Thronlv nitio th® tase of the mesentery of the small intestine 

fibrous ndiipo findmgs m or about the pentoneal cavity were a few 

siemold Anct gaUbladder and the duodenum and between the 

and the left lateral pelvic wan 

7"! completely filled by large distended lungs, whose an- 
adhesiot^lmaTif’^ ? ^iperlor mediastinum There were a few old stimg 

dependent noT+irm patch of fresh fibnn covered the most 

mTe left ES imJ There were 10 cc of blood-tmged xvatery fluid 

c^tained several large firm lymph 
heart may Em ) The pathological findings in le 

of the nght venSd^A? There was shght hypertrophy and dilatation 

empty, there ivi^n ^ '"f tocle svas moderately firm, well contracted, and 

mitral \ahc to whleWo the antenor aortic leaflet of the 

menlabon and atronhv thickened chordae tendmeae, brown pig- 

=> minimTl of lin^d Pencardium Ind 

iog the pulmS Ll 3 ^ ^ “anmi- 

Ihe indw fingerTr^^ the^nd,! branches in situ, it was possible to pass 

possible because I®ft side, this was not 

the hilar area ° nnghke consbricbon of the left pulmonary artery m 

odeSm^sTuYa^iSsllrfacr^Se^®'^^ ^ 

''we coaled with nuT-^ri!? tsvo-thirds of the trachea 

'■ellosv, sticky ourSe^ T" «'"'Pl®tofy fiUed svith an odorless feci 

to^ readily be trWtSe ’“^5 The nght bronchial 

Pondcnl fluid exudate An etaminAh^ hranches contained a 
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pus At a point 3 cm from the origin of the bronchus to Uic left upper lobe, the 
normal mucosa \\-as interrupted for a distance of 2 cm b\ a well defined encircling 
tumor 2 5 cm m diameter Tlic lumen in this zone was reduced to about one-<juartcr 
of its onginal size The tumor attended pcnphcrallv into the surrounding lung 
tissue Metastascs replaced much of the regional l}mphoid tissue, and tumor tissue 
was clcarlj visible in the tmcheobronclua! nodes and in tlic bmph nodes of the 
postenor mcdiastmum The left innominate vein was encircled and compressed bj 
tumor but tlic lumen itself was neither complelel> occluded nor pcnclrafcd The 
sjmpathctic chain of nerves, the adjacent pleura, the aorti, tlioradc duct and 
esophagus were free In addition to the inflammator> emdatc in the bronchi, both 
lungs showed small patches of mflammatory consohdnbon in tlic lower lobes, par- 
ticularlv on the left side 



Fig ISS —Section from the pnrair> tumor of the bronclius Tlic surface cpithc- 
hum is no longer present A somewhat granular basement membrane acts as a limit- 
ing membrane between the lumen of the bronchus and the tumor TIio normal 
architecture of the wall is almost cnlircl> replaced b> a sea of tumor tissue 
Diagnosis "Oal-ccIT’ carcinoma of the bronchus 

In the neck, man> of the bmph nodes on each side were swollen and edematous 
Tlic thvTOid gland vvas small, firm, light brown and regular in outline 

Organs of the Abdomen — Tlie spleen vvas larger than normal (weight 2G5 gm ) 
It was firm and dark red, and homogeneous on section In examining the extra- 
hcpalic biliarv svstem, a little hghl-orangc watcr> bile could he expressed from ih'" 
common duel, and a darker green but equal!) walcr>' bile was cxprcsscrl from a 
small, partiall) collapsed gallbladder The liver was large (weight 2210 gm ) 
Much of tins increase in sire and weight vvas due to metastatic tumor U.wu'* M 
man) as fort) metastatic nodules could be counted in an) of Uic Iransvcne »ectioi' 
An interesting feature of these metastascs wais their tinlfonn dlslnbulion and iJ cir 
similant) in respect to size Each was about 2 cm in wadth The intenening h\tT 
parcnclivana vvas congested and edematous Tlic adrenal glands were enlarged rtoi 
partial!' replaced bv metastatic tumo' tissue Each 1 idnrj was uniformly fiocked 



DERMATO>rsrOStnS ^VITH BRONCHOGENIC CARCINOMA iiCKJ 

with minute gray-white nodules measunng 0 1 to 0 3 cm in width The prostate 
gland, grossly, was normal The aorta showed a moderate degree of arteriosclerosis 
The abdominal and thoracic vertebrae shosved no gross deformity but they could 
be cut most easily The marrow was mottled red and gray The psoas muscles were 
dark red and could readily be teased apart. 

The Head —The calvanum was unusually thm The leptomeninges were edemat- 
ous'^d opaque, especially over the frontal and panetal areas The brain (weight 
1393 gm ) was large, swollen and sticky The subcortical white matter of both 
hemispheres was nddled with imnute gray and red metastases These were re- 
markably similar and, like the metastases in the kidneys, varied from 0 1 cm to 
0 3 cm m ividth 

Gross Diagnosis —Primary carcinoma of tlw bronchus with metastases 
Dcrmatomyositis, healed endocarditis, healed pericarditis, chronic or healed 
iderosing leptomeningitis 










'nctastatic prostate This field was selected to show an area of 

"oai-ccir type, fnma Diagnosis Metastatic carcinoma, 

wc, Tmm a primary tumor of the broncitus 

bronchopenumonia, terminal cerebral edema 

“'ilaccnt lymph nodes. aiSdisff Metastases were found in all 

W, adrenals. kidnei4 ’ abdominal and retroperitoneal nodes, in the 

i-^i^oum and pSo^d (Rg'^r ^ 

showed an 

w^alous conum Thp small vessels in the upper layer of the 

ri"" pkt.TfFiriffi,;'"* -t ^ 

'csscU ■H.-cre dilated and ® “O stratum granulosum. All 

“-Kri 
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Fig 190 —Section of skin sliowng n scal> retention of tlic surface cpitlicimm. 






f. s- . * "Sr- y ^ 
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Fir. 103-A fc^^ wablc muscle fibcis arc embedded in condensed colktren 
Tlicic arc tbe on1\ \-iiblc muscle fibers in \ihal was once a solid liomogenEOus mass 
ol muscle Ussuc Duignos.s Hcakd myositis with scarring “"’ogeneous mass 
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Fig 194 — L>ing in the midst of skclclnl muscle fibers is a medium-sized scin 
Tlie lumen is dilated, the lining cells arc absent, the wall is soaked watli red blood 
cells and fibnn and tlierc is a minimal proliferation of cells about Uic adsenlilia 
Diagnosis Aaitc phlebitis 





Fig 19 j -Siction fro ii the Icptomcningcs showang an n'''3 of 'clrti'i-g edem 
There are a ftw fibroblasts embedded in a loo »' coll nous grrund jubM <nce 
Di igncKis SclcTosins edema of the t itnlngri 
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TTifl cVdetal musdes -weie oE parUcMlai interest Some showed vety little 
dianne others, although appearing normal grossly, revealed isolated ne^tic mus- 
cle fiL’rs Others that were obviously mottl^ and swone^show^ 
labon, coagulation necrosis, and fragmentation of weiy fiber (Fig m) into 
cellular tusue was the seat of an mtense serofibrinous inflaminatory edema (F g 
192) Many of the small artenes and veins showed an acute inflammatory 
and saturation of therr ivalls with fibnn and red blood celk There rm very little 
ccUular exudate In the most acute lesions, inflammatory cells were rabrely lacking 
In some areas where musde fiben had disappeared, there was httle condensation 

of collagen (Fig 193) , , , , . t xv u A 

The blood vessels m diflferent parts of the body, qmte apart from the skin and 
muscles, were inmlved in on inflammatory reaction— sometimes acute, sometirnes 
chronic, and sometimes healed As far as could be seen, it was the smaller muscular 
arteries and s'eins that had suffered the brunt of the reaction (Fig 194) The acute 
lesions were characterized by necrosis of the vessel wall The chronic lesions showed 
a sclerosmg edema of all three layers The healed lesions manifested themselves by 
intimal and adventitial scarring 

On the surface of the pencardium, and in the endocardium m the region of the 
mitral valve, there was considerable fibrosis The leptomeninges were tbid.ened 
by a loose edematous increase of collagen (Fig 195) Sections through the cortex 
of the biam, remote from metastases, showed pattby demyelinlzation In the res- 
piralory tract, acute laryngitis, tracheitis, brondiitis, and bronchopneumonia were 
accompanied by acute inflammation in tbe regional lympb nodes 

FINAL DUGNOSIS 

This combination of dennabbs and myosifas warrants establishing 
the diagnosis of dematomijosttis The disseminated angubs, the healed 
endocarditis and pencardibs, as well as the sclerosing meningitis, ap- 
peared to belong to the same syndrome The patchy subcorbcal de- 
myehmzatlon ivas of interest because a similar lesion has recently 
been found at autopsy m a fatal case of scleroderma The inflamma- 
tory reacbon m the muscles was most stnlcmg There were acute 
lesions, heahng lesions, and others that were completely healed. From 
a study of many seebons it seemed that this acute inflammatory re- 
acUon in the muscles was but a terminal episode in a much older and 
possibly recurrent disease The changes in the vessels occurred in 
artenra, veins and capillaries The lesions were uddely scattered and 
resembled those seen in disseminated angubs as seen in lupus eryth- 
ematosus Tlie changes in the meninges and pencardium were m the 
nature of a chronic inflammatory sclerosing edema 
The pnmary carcinoma of the bronchus with its wdespread rnetns- 
tas^ indicated an early blood stream dissemmabon There were sev- 
eral interesbng features about these metastases First, they had the 
same wadc^read distabubon, except for their absence m 4e spleen 
as mihar>' tubercles from a pulmonari' focus of tuberculosis S^ond’ 

of about the same size. The same 
hver and m both 

^ metastases m th“ hvS 

. adrenal glands u ere all ver>' much larger than the small uniform 
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mclastases in the brain and kidneys If all organs were invoKcd sim- 
ultaneously with metastases, then the rate of growih of tumor tissue 
in die adrenal glands and liver in this patient Mas verj^ much faster 
flian that in the bdnevs and brain A tJiird feature of interest was the 
presence of metastatic foci in the prostate gland This was n xcia 
unusual finding and the diagnostic im 2 ihcalions are at once obnoiis 
The last point of interest in respect to the tumor deals with metnsta- 
scs in the sertebrae Tlie marrow here was replaced by tumor tissue 
leanng the cancellous bone morphologically unchanged There was 
no lysis of bone and there was no new bone formation 


DISCUSSIOiN 


Dn McCombs The reporting of these pathological findings makes 
the clinician feel quite humble indeed Here was a patient wadi two 
w’ldel} disseminated diseases, either one of wdiich w'as capable of 
resulting in a fatal outcome, yet neither was recognized before death 
occurred We liad seriously entertained die diagnosis of lupus 
er>'fhcmatosus disseminata, but had been discouraged from cslnb- 
hslnng it positively because of the age and sex of die patient, and 
the absence of leukopenia, or definite splenomegaly, or evidence of 
renal and serous membrane involvement A competent dermatologist 
assured us that the skin lesions were more cliaractcnslic of a dnig 
cniption than of lupus cr>'tlicmalosus A muscle biopsy had been con 
templatcd, but w'c had no real lead as to just w>hcrc such a biopsy 
should be taken Dr Mac^^ahon has told us (hat normal muscle 


often W'as contiguous wth degenerated muscle, and c\cn if a Inopsv 
liad been taken, (here is no assurance dial a positive diagnosis of 
dermatomjositis could have been made before death 

With regard to the pnmarv’ carcinoma of (he lung with diffuse 
metastases, I believe an antemortem diagnosis here would ha\c been 


almost impossible In the first place, other than a chronic cough 
which had been present for many \cars, (hero were no symptoms 
diat might have called attention to n lung lesion except for the ter- 
minal bronchopneumonia A chest x-rav picture taken sixteen daxs 
before death was complttclv normal except for some slichtb 
creased hihr markings usually seen in patients xxath clironic bronchi 
tis As a matter of fact the autopsx’ confirmed the presence of a mild 
and long-standing broncliirclasis Bronchoscopx might haxc rtxealcd 
a narrowed bronchus, but the tumor xvas in the upper lobt bcxwid 
reach for biopsy A pcntoncoscopv or laparotomy would haxc n- 
xealcd the metastatic abdominal hsions, but there was no indication 
for the performance of cither of those procedures 

Dcrmatomxositis is not a particiilarlx rare disease Sex oral limidnil 
cases haxc been reported Ol.carx and Waisman rixuaxid fort\ cas^s 

seen at Uic Mayo Clinic between 1926 and 1939’ SexiTal excollmt 
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descnpbons of the diverse clinical aspects of the disease have ap- 
peared m the hterature in recent years ^ Very few of the reported 
cases, however, have run courses as acute as the one we have de- 
scnbed We have not had a similar case m this hospital The more 
usual course is one that lasts several months, or years The onset is 
usually msidious, being marked by vague muscle pains and weak- 
ness Later, severe muscle pam develops, a rash appears, and there 
may be edema of the face and eyebds The rash is apt to be most 
pronounced on exposed surfaces and has been described as bemg 
erysipeloid, roseolar, morbilliform, urbcanal, eczematous or petechial 
In chronic cases, scleroderma may develop m the mvolved portions 
of the skm The muscles are, as a rule, edematous or nodular, later 
becommg atrophic and leading to debihtatmg contractures The 
muscles of deglubtion and respirabon may become affected and con- 
sequently, as in this case, bronchopneumoma is a frequent termmal 
event Fever may or may not be evident, bemg more common m 
acute cases Laboratory studies are not very helpful, the sedimenta- 
bon rate is usually mcreased and there may be an eosmophiha Dis- 
turbed creatine metabolism has been not^ m all cases in which 
appropnate studies have been made, but this is a nonspecific dis- 
turbance found m many other muscle disorders 
The course of the disease is qiute vanable Death may occur wifbm 
two weeks of its onset In most mstances, however, there is gradual 
progression over a penod of several months and cases lastmg three 
or four years are not uncommon The mortahty rate m these cases is 
said to be about 50 per cent, but in those mstances m which the dis- 
ease has apparently become arrested, cnpplmg deformibes are apt to 
persist because of muscular contractures 
The diagnosis of dermatomyosibs should he obvious m long-standmg 
cases. A biopsy taken from an mvolved muscle shows muscle degen- 
erabon and Ijunphocybc mfiltrabon O’Leary and Waisman beheve 
Uiat the intersbbal leacbon occurs secondarily, possibly due to a 
tissue response to the parenchymal damage This impression would 
seem to be sustanbated by Dr MacMahon’s findmgs m this case of 
marked muscle degenerabon often associated ivith very httle or no 
tissue rcacbon 

Sescral theories concerning the ebology of dermatomyosibs have 
been advanced, none of which have been substanbated In some of 
the earlier reports a vanet>' of bacteria supposedly recovered from 
tlie degenerated muscles at autops>' has been menmmated Careful 
^udv in more recent cases ha.s failed to support the bactenal theory, 
t lie similanb' of the chmeal and pathological findmgs m scleroderma 
acrmatomvositis, disseminated lupus erythematous, the Libman- 
acks SN-ndrome and penartenbs (polyartenbs) nodosa has led to the 
pposition Uiat they may have similar causes ^ At least one of these 
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condibons (penarlcnbs nodosa) Las been demonstrated to occur in 
hi'persensibMt}' states ^ Astluna and cosinophilia nmy occur in asso- 
ciation with dermatomyositis 

Acute infecbons of the upper respirator}' tract, recent parturition, 
and the evistence of clironic diseases may precede Uie onset of der- 
matomyosibs It is interesting to speculate upon the relabonship of 
tlic rapidly grow mg tumor and tlie development of llic skin and muscle 
changes in our case One of the cases recorded by O’Lear}’ and W'^ais- 
man w’as associated with adenocarcinoma of the rectum that had 
metastasized to tlie h\er Dostro\sk}’ and Saghcr" reported two 
cases of dermatom}osibs associated witli malignant tumor (breast 
and ovar}’) and refer to tlirce similar cases reported by Bczccncy 
(ovar}’ [tw'o] and breast), one by Pick (ovanes) and one by Gottron 
(stomadi) Dostrovskv and Saghcr behe\e that the muscle and skin 
changes may be due to obstruction of the smaller vessels bi’ tumor 
cells No such lesions were noted here Becker, Kahn and Rothman,® 
on tlie other hand, have postulated Uiat dermatologic mamfestahons 
occumng during the grow tli of internal malignant disease may result 
when tumor cells reach tlie skin and arc there dcstro\ed, sctbng up a 
cutaneous rcacbon 

I wonder if the skin and muscle changes may be the result of h}’pcr- 
sensihs'it}' reacbons in tliese tissues to a circulabng antigen of some 
t}'pe In our ow-n case tins antigen might liave ansen from the tumor 
cells or some product of their degeneration 

Dr Thannuiauscr We had a case here in which dcimatom} ositls 
w'as suspected and in which a tumor of the kidney was demonstrated 
This association apparcntli occurs more frequently tlian is indicated 
bv the literature 

Dn ^^cCoMns A skin and muscle biops}’ taken from the patient 
\ou menbon sliowed no ci’idcncc of dcrmntom}osibs He developed 
skin, muscle and joint changes in the terminal illness and died of a 
renal carcinoma Unfortunalch, he died at home and a complete 
autops) not done In rc^'icwing some of our records of cases of 
presumed diffuse collagen disease I came across tlial of a young 
phvsician who W'as thought by tlie chnienns to liaic liacl denmto- 
miosibs and a tumor of the sigmoid Autopsy done at another hospital 
rcsualcd a cancer of tlie sigmoid and skin changes ti'pical of sclero- 
derma, but no muscle changes suggesting dcrmatomaosilis WHiilc on 
tins subject, I would like to mention two other cases seen rcccnih 
In one, the presenting s}mptom was pain and sssclhiig of scieral 
joints Ediaiistue studies were made but no ciidcnce of malicnancy 
was uncmcrcd A tentalnc diagnosis of rheumatoid arthritis was 
made Three months later the patient returned with an olnaoiisl} 
metastatic hmpli node in the axilla Biops} of this notlc sho.sed a 
Iransibonal cell tumor and rcpiat vray films of the spine now showesi 
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as for a penpheral white cell count In the counting chamber, mega- 
karyocytes and the foam cells of Nieman-Pick’s disease may be visu- 
alized and enumerated Occasionally groups of neoplastic cells may 
also be observed m the course of the count such as m neuroblastoma 
Smears are prepared and stamed on shdes or covershps as for 
penphleral blood with one of the accepted methods such as Jenner- 
Giemsa, May-Grunwald-Giemsa or Wnght’s stam By shortening the 
penod of stainmg employed for blood films, Wnght’s stam has proved 
satisfactory for routine smears from marrow punctures The stam is 
permitted to cover the smear for one-half to one mmute and after 
dilution TOth water for two mmutes A minim um of 300 cells is re- 
quired for the differential count to overcome maccuracies resultmg 
from the displacement of cells m preparing the smears White counts 
and smears are made from the penpheral blood with each sternal 
It IS occasionally desuable to compare correspondmg white 
cells from both sources for more accurate appraisal of cytologic details 
in decidmg on the classificabon of obscme cells 


NORMAL BONE MARROW 

normal range for the total nucleated cell count, 
fliffr. ®^®°tial percentages for each type of cell, the vanabihty m 
penods and the extent of mdividual fluctuations is still 
trrnc ^ t^tod Despite these restncbons certam quahtative and 
alterations can be detected which reflect the func- 
of iViP ^ marrow The criticisms that the ceUulanty 

of the ^ n^orm and that sternal marrow is not an mdex 

tovoumier Tl™^^ hematopoietic tissue is perhaps less apphcable 
Aroughout^-^rskeleton^”™ marrow is more uniformly distnbuted 

TABLE 1 

Reiato-e Number of Nucleated Cells in Normal Bone Marrow 
(Sternal Aspiration) 

Nucleated Cell Count, Approxunalely 100,000 to 150,000 per Cil Mm ) 

Range Average 

eloblasts 

promyelocytes) 20 

PoNtooSScS ^ 15^0 2B 

(pnncipaUy normoblasts) 20 

Plasma cells Occasional 

Occasional 
Occasional 
Occasional 
10 to 35 per cu mm 


- “uuia ecus 

RtUculum cclb 
nemalogoncs 
''^SaVaiyocjtes 
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tnetastases, but none was evident near the painful peripheral joints 
The primary site has not been located Also, we have just seen a man 
who developed severe bronchial asthma five years ago and was care- 
fully examined by several competent men Only very recently was 
it evident that he had bronchogemc cancer wth metastases I am 
merely pomting out that what are considered to be allergic reactions 
may develop at about the same time that a tumor starts to grow The 
possible significance of this comcidence is at least intngumg 
Db Leonard Dr MacMahon, can you tell whether or not the 
tumor was present before the dermatomyositis and muscle changes 
developed? 

Dr MacMahon There is no doubt that most of the muscle changes 
represent a very acute process, possibly one of no more than a few 
days m duration On the other hand, the scars present m a few of the 
stnated muscles and also m the heart, memnges, pleura and pen- 
cardium are undoubtedly much older than the tumor If we can 
assume that they were caused by an earher episode of the same 
process, then it is my opimon that the collagen disease preceded the 
primary tumor m respect to tune of ongm 
Dr McCombs This man had no symptoms until six months before 
death Are the healed lesions older than that? 

Dr MacMahon Yes 

Dr. McCombs If the healed and the acute lesions are part of the 
same process, then we can assume that no relationship existed between 
the cancer and the dermatomyositis From the chmcal viewpomt, how- 
ever, it IS helpful to try to relate two diseases whenever possible 
Dr Heffernan Was there any relationship between the location 
of the skm lesions and the muscle changes? 

Dn MacMahon Here and there muscle changes were noted imder- 
neath an area of dermatitis, but most of the muscle damage occurred 
beneath normal skin 

Dr Morrison There was a strong family history of mahgnancy m 
this case 

Dn McCombs Perhaps we should have paid more attention to that 


SUBUIAIIY 

presented the dmical history and patho- 
^ acute dermatomyosibs that was associated 

' ” rnpidlj growing and diffusely metastasizing "oat-cell” car- 
tho°M^ ^ retrospect, it is possible to see that many of 

in matures previously described as being commonly present 

acuteness ewdent m this case, on the otlier hand, the 

peculiar significant muscle pam, and the 

frombrnn ‘'*1?^ /^'^^uhon of the rash prevented this diagnosis 
g made before dcatli We have speculated upon the possible 
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relationsliip between tlie growth of the tumor and the de\ clopment of 
the dermatomyositis Tlic patliological findings seemed to refute tins 
relationship, but the clinical impression remains that the tumor initialed 
or activated an acute and generalized \ascular disorder 
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Recent advances in knowledge of Rematologic disord^ have led 
to marked improvements m the practical management and therapy ot 
several senous and puz2dmg diseases The etiology of erythroblastosis 
fetahs has been determmed and measures for the control ot the cr- 
ease have been developed A new hematopoietic factor, fohc aad, 
has been shoivn to be effective m conlrolhng the hematologic but not 
the neurologic manifestations of permcious anemia Our understand- 
ing of the pathologic physiology of the hemorrhagic diseases has 
increased, and new agents for the treatment of leukemia have been 
mtroduced and give promise of bemg effective It is our mtention to 
present the most important aspects of these developments m concise 
form rather than to present an exhaustive review of the hteratuie, and 
we shall refer specifically only to the articles which seem most per- 
tinent to each subject 


FOUC ACID 


Dunng the eighteen months which have elapsed smce Spies, Vilter, 
Koch and Caldwell*^ first reported that macrocytic anemia in relapse 
would respond to synthetic Lactobacillus casei factor, it has been 
demonstrated conclusively that this substance, now known as “fohc 
acid” or "pteroylglutamic acid,” wdl restore to normal the blood of 
patents with pernicious anemia, sprue or nutritional macrocytic 
anemia 

The isolahOD, chemical characterization and eventual synthesis of 
folic acid were the culmmation of fourteen years of research by mde- 
pendent mvestigators workmg with such divergent experiment sub- 
jects as bactena, chicks, monkeys and man Because of the extreme 
diversity of these fundamental mvesfagations, many different names 
have been apphed to the substances havmg “fohc aad”-hke properties 
Thus invesbgators studymg bactenal nutrition called this active prm- 
ciple the “L ceasei factor”, workers mveshgatmg the nutntronal 
anemia of clucks called it “\htamin Bo”, Riose studying the nutritional 
spruc-hke syndrome m monkej's named it “Vitamm M”, and the 


From the Ewns htemorial, Massachusetts Memonal Hospitak, and the Denart 
ment of Medicine, Boston UniverslH School of Medidne, Boston 

On. Medicine, Boston University School of Medicine, Fellow in Medi- 
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riJ '’f ^fcdicine, Boston University School of Medidne- Phvsi 

dan, Massachusetts Memorial Hospitals, Mcmher, Robert Dawson Evans MemSi^ 
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chemists who derived this aefave pnnaple from spinach called it 
fohe acid (after the Latin fohum for leaf) Finally tlie organic chem- 
ists, who sjTitliesized tins substance, ga^c it a name descriptive of itc 
chemical structure-'pteroylglutamic acid’^^* 


coon 


HOOC— CHr-Cnr-jlH— y~2Ul-CUr 


Plcro>IgIufnmic Acid 


N N 


N 


This substance is present in a variety of foodstuffs rich in the mem- 
bers of tlie vitamin B complex, e g , yeast, liver and eggs Tlie average 
diet, how'cver, contains verj' small amounts of folic acid in the simple 
form illustrated above, since most of the folic acid in tJicsc foods is in 
a combined or “conjugated” form Tlie fact tliat folic acid occurs in 
nature in chemical combmation with otlicr radicals suggests why a 
deficiency in folic acid may anse in certain people wdio obsaotisly cat 
fohe acid-containing foods Tlie normal iiidmdtial, tlirough the acbon 
of an enzjme knowm as “conjugase,” is able to “split” the folic acid 
conjugates and liberate the “free” form of ptcroylglutanuc acid ” 
Tins free form is known to be a potent hematopoietic stimulant in 
contrast to the “inactive” conjugated forms Tlie individual wath per- 
nicious anemia, on Uie otlicr hand, apparently lacks available “con- 
jugase" and therefore is incapable of breaking dowm the conjugated 
forms of fohe acid Such a patient wall respond to sjmllictic prepara- 
tions of fohe acid, however, or if given liver extract will be able to 
utilize the fohe acid conjugates It is probable that one of the func- 
tions of h\er extract is to proxade some substance necessary' for the 
normal functioning of this particular cnzxTnc svsiem in tlie body It 
appears certain Uiat fohe acid is not the actne anti-ancmic prinaple 
contained in liver extract, as the amount of fohe acid in lixcr extract 
IS too minute (0 07-0 3 micrograms per Incr extract unit) to produce 
any hematopoietic effect 

Our present kmow ledge concerning the role of fohe acid in human 
and animal nutrition is far from complete, Ilowcxcr, in \icw of the 
fact that tlie general public has already been fold that folic acid offers 
a "nexv hope” to patients xsath pernicious anemia, it seems imporl'inl 
that the medical profession become fully acquainted with the 'cry 
definite therapeutic limitations of this substance 

Fohe acid has been found to he an effective hcmntopoirlic acent 
only in die anemias winch arc characlcnzcd by a macrocifosis and a 
mcgaloblnslic hone marrow Tins group includes pcniiaous nnemn. 
nutnlional macrocy'tic anemia due to a poor diet, sprue, microcytic 
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anemia of pregnancy and the megaloblastic anemia of infancy Soine 
of the related macrocytic anemias, such as those associat^ wi 
cirrhosis of the hver or \vith gastrectomy, have not sho-ftm an adequate 
response to fohc acid Fohc acid is of no value m aplastic anerma, 
mj elophthisic anemia, iron deficiency anemia, leukemia or idiopathic 

leukopema , 

There is no question that fohc acid administered to patients witn 
untreated permcious anemia, m oral doses of 15 to 20 mg daily, will 
produce rapid subjective improvement, a lefaculocytosis and a satis- 
factory' rise m the red blood cell count, hemoglobm, blood platelets 
and white blood cell count In other words, it closely simulates the 
response usually seen m such patients treated with potent hver ex- 
tract, although the reticulocytosis may be submaximal and the rate of 
erythrocytic regeneration at times may be slower than with hver 
extract Furthermore, it is possible to maintam for at least one year 
normal blood levels m patients with permcious anemia, with a daily 
oral dose of 15 mg of fohc acid 

Undoubtedly the most senous manifestation of permcious anemia 
IS subacute combmed degeneration of the spmal cord (“combmed 
system disease”) That fohc acid does not prevent the development 
nor the progression of this comphcation has now become evident 
In our OW'D senes of twenty-two patients with permcious anerma 
treated wth fohc aad,® three have developed combmed system dis- 
ease and two have shown progression of already existent neurological 
lesions, even though the hematologic status of all these patients re- 
mained essentially normal Furthermore, the progression of central 
nen'ous system damage may at tunes he far more rapid than is usu- 
ally observed m untreated patients with pernicious anemia An 
example of the explosive development of combmed system disease m 
a patient treated wth fohc aad is afforded by the foUoxvmg case. 


J S , a 69 year old, white male who had maintamed adequate, although not 
optimal blood levels wth liver extract therapy for nine jears, was started on 
monuuj intramuscular injections of 30 mg of fohc acid. He suffered a severe 
1 ^ months’ time, but rapidly underwent a remission when 

cl’angcd to 15 mg daily by mouth (Fig 198) For seven 
follmving the institution of folic acid therapy, he exhibited no signs or 
I,/. sj'stcm disease, but dunng the eighth month of therapy. 

"heav-iness” in the soles of his feet Vibratory 
r^tible but moderately diminished in the lower extremities Three 
IrtmiUei complete vibrator}' sense loss in the lower ex- 

hold nViiMc 5 m position sense, and the inabihty to stand alone or to 
'S i hand (Fi^ 196 and 197) Blood and bone marrow axamlnabom 

Aficr five w Mb of and had been so for the preceding two months 

e Weeks of inlcnsKc intramuscular hver extract therapy ( 105 units daily), 

Company through 
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)n addition to folic ncid, he was able to walk alone and had regained Iiis position 
sense and coordination ability Vibratory sense was not rcco\ ered dunng Uiis time 



MONTHS 

Fig 190 (Case of J S ) —Pernicious anemia treated Mitli folic acid 




DEC mb tWRlIW MAR 28,^7 

Fig 197 (Case of J S } —Rapid \ibnlnn seme loss during folic ncid ihr'aps 


This ease illustrates (he fact tint neurologic damage cm ripidh' 
progress despite a normal blood picture, and also that small moiithh 
injections of folic acid arc inftnor to larger daily oral dosrs 

At the present lime, there arc undonbtedh many patients with 
pcmicioiis anemia who Imc hten maintained in good heilth with 
folic acid Howcicr, the \cn senonsness of combined s\sttni disi w' 
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and the fact that patients may at any tune develop it wkle under 
treatment wtb fohc acid, are sufficient reason for statmg that no pa- 
bent with pernicious anemia, other than those under close cbni(^ 
obseiT.'ation for mveshgative purposes, should be treated with fohc 
aad as the sole therapeutic agent There seems to be httle rationale 
for the combined use of fohc acid and hver extract in the treatment 
of these patients, smce hver extract alone, m doses of 15 to 30 units 
every hvo to four weeks, wll effectively control' both the hematologic 
and neurologic aspects of the disease in the vast majority of patients 
inth pernicious anemia Furthermore, at the present time, hver ex- 
tract therapy is far more economical than fohc acid treatment The 
cost of 15 umts of hver extract once a month for a period of one year 
IS approximately $8 00, whereas the present retail price of one year s 
supply of fohc acid, taken m oral doses of 15 mg daily, is nearly 
$13000 

Some of the more dramabc chmeal responses to fohc acid have been 
seen m patients v.nth tropical and nontropical sprue ThLS- 

chronic disease is characterized by a macrocytic anexma, recurrent 
✓episodes of diarrhea and fatty stools, impaired mtestmal absorption 
of fat and carbohydrate, glossitis, weight loss and, at tunes, penpberal 
and central nervous system lesions Laver extract is fairly effective m 
controlhng this disease m spme patients, although the response fre- 
quently IS less complete than in permeious anemia and requires larger 
amounts of hver extract With fohc acid treatment many of these 
patents have exhibited a stnkmg regression m gastromtestmal symp- 
toms Math a disappearance of diarrhea and fat from the stools Con- 
comitantly, there have been a progressive gam in weight and strength 
and sabsfactory blood regeneration Many patients who have been 
totally incapacitated by dieir disease have been returned to health 
and are now able to work The abihty of fohc acid to mamtam per- 
manent remission m sprue has not yet been estabhshed It is prob- 
able, howex'er, that in certain patients, m whom the disease is of long 
standing and in whom certam irrex’ersible changes m the mtestine 
nave taken place, complete remission cannot be effected even xvith 
folic acid '- 


The use of preparabons contammg both folic acid and iron is un- 
ncci^ary-, adds greatly to the expense of medication, and may actually 
r evaluabon of n patient’s response to specific medica- 

lon Tlie addihon of fohc acid to iron does not enhance the thera- 
p u 1 C effect of the iron, since the extent and rate of blood regeneration 
wth iron deficiency anemia treated with a fohc acid-lron 
' found to be greater than that expected xvith 

the majonty of pabents xvith macrocybe 
vho wall respond to fohc acid do not need medicinal iron 
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THE Rn FACTOR AND ERlTimODLASTOSIS FETAUS 
The clinical importance of the Rh factor is now universally recog- 
nized Early mscsbgabons of tins factor led to the explanation of 
certain heretofore unexplained intragroup transfusion reacbons’’ hut 
of far greater significance was the correlation between Rh iso- 
immunization of the motlier and the occurrence of crjihrohlastosis 
fetalis^® With our present knowledge it is possible to detect male 
and female Rh mcompabbihty, maternal sensibzahon, and to predict 
with a fair degree of accuracj tlie probability that an infant mij Inic 
erj^oblastosis fetalis Recent studies have led to a more rational 
and effecbve metliod of treatment witli the result that tlierc has been 
a material reduebon in the death rate of er}’tliroblastotic infants 
Genetics of the Rh and Hr Blood Factors.— Tlie “Rh factor" is an 
anbgemc substance present m the crjihrocytes of npproximafolv 
85 per cent of the wbitc populabon In a broad sense each person 
mhents tw’o chromosomal Rh factors, one from each parent, wntli the 
result that there arc three possible genetic classes the homozvgous 
Rh-posibv'e (RliRh), the heterozjgous Rh-positn'C (Rhrh), and the 
homozygous Rh-negati\e (rhrh) Actuallv tlie situabon is far more 
complicated than it appears as it is now' known llint each of these 
two chromosomal Rh factors represents a gene complex ^^hth the 
discovery of tlie several Rh subgroups and the fact that tlic Rh-ncga- 
hve (“Hr factors”) as well as the Rli-positivc components arc anti- 
genic, the original Rh nomenclature has become confusing and Ins 
required constant modificabon It would appear only a matter of time 
unbl there is umv'ersal acceptance of tlie English concept and 
terminology, which is simpler and more compatible wath the known 
genehc facts ^ Tins theory postulates three closely linked genes 
on each of tlie tw'o inherited Rli chromosomes which may he repre 
sen ted as 

D<^ <^d corresponding to the Amcncan 

Cdi AC tcrminologv of Rh'* *Hr’ 

E* *c Rh"* *Hr 

For example, since the Dd location on the chromosomes m”!! he 
occupied by DD, Dd, or dd (the D gene antitjen being detected bv 
anb-D serum and the d gene anbgcn by anti-d senim), it is pocsihl*' 
for an mdivadual to have one of several different combinations 
(Table 1). In this sj'stcm any individual wafh a gene complex which 
contains D corresponds to one of the four Rh positiic Wood tvp's 
ns designated bv the older fonmnologv The small letters c, d am c 
are die English counterpart of the so called Hr factors in the Jth 

nomenclature , 

The various Rh blood factors according to both nomenclatures and 
the possible serologic rcacbons with respective anti-sem arc rep's 



TABLE 1 

EtEMENT\nY ArmoEN S-muCTunB of rnE Rir Factoiw* 


‘■Rh-Ncgntivo” Factors 

rh'rh" 

1 








+ 

♦ Modification of chart from Cappcll (19) 

Each genetic combination constitutes one half of the chromosomal make-up of the individual 

Factors C and D have also been further subdivided 
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sented in Table 1 It maj be seen tliat clinically the most important 
serum is anh-D (anh-Rho or So per cent serum”), since most cases 
of iso-immumzalion can be rcsohed bv use of this one senim Al- 
Uiough all of the other gene factors are antigenic and may c\okc 
antibody production in a person lacking anj one of them, these factors 
are much less frequently responsible for erj'lhroblastosis fetalis or 
intragroup transfusion reacbons Tlie defeebon of tlie Rh-negatne 
vanants (c, d, e) is important in determining whellicr or not an Rh 
posibve father is homozs'gous or hctcrozjgous Once a mother has 
been sensibzed to the Rli factor and has had an erj tliroblastolic 
child, all subsequent children of a homozygous fatlicr will be crilhro- 
blastobc On the other hand, appro\imatel> one half of the children 
of heterozygous fathers wall be Rh-ncgabve, and knowledge of this 
fact allows predichon of the possibilitj of subsequent normal chil- 
dren follomng an erj'throblastotic baby Khou ledge of these factors 
also has widened the scope of forensic medicine and anthropologic 
study 

Iso-immunization and Incidence of ErjthroblnstoDis Felnlip.— 
An Rh-ncgabve individual may become sensitized cither by trans- 
fusions or injecbons of Rh-posifne blood, or by gmiig birtli to an 
lUi-posiUvc mfant Evidence as to tlie precise mechanism whcrchs 
the Rli factor in tlie fetus induces iso-immumzation in the Rh-ncgali\ c 
mother is as I'ct inconclusive, although the most widely accepted 
theory postulates that the fetal crsihrocsics gain entrance to the 
maternal circulabon dunng the latter part of pregnancy through some 
defect m the placenta 

The strongest shmulus to dcielopinent of anb-Rh nnli-bodies is 
transfusion of Rh-posibie hlood Rh-negati\e Icm.Ocs who h ne hien 
sensitized in this way arc far more hkelv to haic crA’throblastolic 
babies than are Momcn who lia\e earned Rli-positne babies-^ 

Tlie anb-Rh antibodies of a pregnant woman, developed either m 
response to blood transfusion or to presoous pregnancies, pass across 
the placenta into the fetal circulation where (hey destroy the Rh- 
posibve erj’tliroc) les of tlic fetus and also prohahl) damage tissue 
cells as well 

It must be stressed that once an Rh-ncg.afivc mdn/dinl hccomi ' 
sensibzed to tlie Rh factor, he or she remains so for life, dt spite tin 
fact that the Rh antibodies maj not he demonsIrnblL in the rum 
Transfusion of Rli incompatible blood into an Rh sensitizsd inrli 
\idual maj and all too frcqucntl} has resulted in a f it il hcniol>lit 
transfusion reaction 

One or botli of two tapes of anti-Rh antibodies mnj be ihlmraUtt 
b\ a sensitized individual simple agglubnins, and ‘blockinc" Tm- 
cimplcte" or mhibihng") antibodies Tlie latter t,vpe of .anlilH^v 
lias grave prognostic significance when it appears in tin s/nini o! a 
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With the technic that has been descnbed, the numencal values 
given in Table 1 have sen ed as practical guides in estimating hypo- 
plasia or hyperplasia of the bone marrow and detection of the pre- 
donimance of one or more types of cells The figures represent the 
approximate range and average values of cellular elements whicli may 
be expected m the bone marrow samples obtained with normal infants 
and children The higher lymphocyte percentages have been noted 
m infants beyond the neonatal period 

BONE SIARROW IN THE ANEBIUS 

The Hemolytic Anemias.— The individual cellular constituents in 
the bone marrow are in such close proximity to each other that it is 
difficult to affect one element mdependently of the others This total 
stimulabon is best obseiv'ed in the hemolytic anemias and most regu- 
larly in acute hemolytic anemia In the latter, red cell regeneration is 
associated with an increase m granulocytes and platelets The reverse 
occurs m aplastic anemia in which the three cell types are depressed 
simultaneously However, other factors must operate m addibon to 
anatomical proximity, smce involvement of a smgle cell type may 
occur This is illustrated in hypoplasbc anemia in which red cell pro- 
ducbon IS mhibited without equal depression of tlie other cellular 
elements Sumlarlj' selechve hyperplasia occurs m non deficiency 
anemia and in chrome blood loss m which the normoblasts and tlieir 
immediate precursors alone are pnmanly increased 

In the group of hemolyfac anemias compnsing er)'tIiroblastosis 
fetalis, congemtal hemolybc jaundice, acute hemolybc anemia, sicUe 
cell anemia and Mediterranean anemia the bone marrow is hyper- 
plasbc with an increased proliferabon of normoblasts, and to a lesser 
extent of erythroblasts Granulopoiesis may be acb\e especially in 
acute hemolybc anemia In iron deficiency anemia and in chronic 
hemorrhagic anemia the bone marrow is similarly hyperplasbe normo- 
blasts are greatlj' elevated but granulopoiesis is normal The increase 
of the nucleated red cells in the hereditary' hemolybc syndromes m 
excess of 50 per cent of all the nucleated elements in the marrow 
consbtutes an important diagnoshc feature In the milder forms of 
Mediterranean anemia an increase in die crythroblasbc elements is 
similarly obsen'ed in the bone marrow but not to the extent obseri’cd 
in the sex ere forms of tins disease requinng penodic bansfusions Tlic 
resistance to iron salts indicated by the lack of regenerabon of hemo- 
globm in the peripheral blood is reflected m the bone marrow by the 
persistence of the high normohlasbc levels This serves as a diagnostic 
entenon since m iron deficiency’ anemia, wath which the less severe 
forms of Mediterranean anemia arc frequently confused, the fai’orable 
response to iron therapy results in a drop of the nucleated red cells 
to normal leiels xnthm the bone marrow 
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pregnant Hh-negafave female, since there is evidence that tl^ type of 
antibody may be responsible for the more severe fo^ 
blastosis fetahs Practical methods have been devised for the det^- 
tion and quantitative estimation of both of these antibodies m the 

sera of sensitized mdividuals ^i. S'*. 2 ^ , , , r . , 

From the data pertammg to mcidence of erythroblastosis fetahs m 
Table 2, it may be observed that the sub)ect of Bh iso-immumzation 


TABLE 2 


Incidence of Envi‘Hh0Bi.ACT0Si8 Fetaus 


^proximate 

Frequency 


1 

2 

3 

4 

5 

6 


Mnmage bcl'ween an Rh-positu e male and Rh-nega- 
tivc female?* 

Homozygous Bh-posim e persons" 

Marriage between homozygous Rh-posiUve male and 
Rh-negativo female** 

Pregnancy when fetus Rh-posiUve and mother Rh- 
negatjv e'* 

SensiliiatiQn of Bh-negative female mamed to Rh- 
posim c male'* 

Erythroblastosis in total births’* 


linS 
lin2 3 

1 jn 18 

Im 10 

1 jn 25 
lm250 


^proximate 

Percentage 

12 

43 

5 7 

10 

4 

' 0 4 


IS decidedly more complex than the above simplification imphes The 
lower Qian expected mcidence of erythroblastosis fet^ has been 
attnbuted to such factors as the relatively hi^ mcidence of hetero- 
zygous fathers, the small size of many families, other genetic factors 
uhich may influence the production of antibodies, and the variation 
in the permeability of the placenta to passage of antigen Instances 
of eiydliroblastosis fetalis m the firstborn are rare and are usually not 
without at least presumptive evidence of previous maternal sensitiza- 
tion In tlie relabvely small percentage of Rh-posibve mothers who 
have home erythroblastotic infants, sensihzabon has been due to 
one of die Rh subtypes other than or more rarely to the blood 
factor A 

Slanngcmcnl of ErythroblaslOBia Fetalis.— The three climcal con- 
ditions, anemia of the newborn, icterus gravis neonatorum and hydrops 
mtabs, are all vanants of congenital hemolytic disease (erythro- 
blastosis fetahs), and their diflperence is chiefly one of seventy The 
presence of the predommant feature of each enbty, from which it 
denves Its name, usually makes such a classification possible, although 
in certain cases there is considerable overlapping In hemolytic anemia, 
the mildest form of the disease, recovenes usually occur with treat- 
ment or even spontaneously The majonty of infants with icterus 
grans survive wth treatment,^ although some of these sustam per- 
manent cerebral damage ^ In the third and most severe form, hydrops 
icl.ahs, the result is mvanably fatal The same mother may give birth 
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fo infants uatli anj of the three forms but usually there is a progression 
in llie sevenh of Uie disease watli cacli successuc pregnancy 
Rli h-ping of all pregnant women is essential Tlie husbands and 
previously delivered childrca of all Rh-ncgatnc women should be 
Rh tj'ped, and in tliose w’onicn wath KJi-positive husbands, tests for 
detection of Rh antibodies should be started not later tlian the tvsenh- 
fourtli week of pregnancy and should be repeated at monthly inters nls 
unless a rising titer of anti-Rli antibody is detected, when studies 
should be made cacli hso weeks A high or steadily nsing titer of 
anfa-Rli antibodies is strong esadcnce that the infant wall have erj'thro- 
blastosis fetalis, altliough tins is not invanably true Also tlie appear- 
ance of blocking antibodies cames a graver prognosis than docs the 
presence of simple agglubnins The induction of a premature 
dchier)’ when maternal Rh anhbodies are present is not warranted 
in the majonty of cases Studies of the apparent correlation between 
duration of fetal exposure to maternal antibodies and prognosis of 
the ncw'bom haie showai that such a procedure is unnecessary when 
Rh antibodies first appear less Ilian ten weeks antepartum, useless 
w'hcn tliey have been strongly positive for more than fifteen weeks 
pnor to term, and indicated only in that small group where antibodies 
first appear ten to sixteen weeks before expected dclnorv.-'* In the 
latter situation carlv induction of labor and immediate transfusion of 
the infant may increase the chances of sunnal of a modcralciv 
affected infant 

Until recently the accepted treatment of the erythroblastoUc infant 
has been to combat the anemia and hemorrhagic tendency bi prompt 
and repeated transfusion of Rh-negafi\e compatible or group O 
blood Tins method has not been wholl> successful in many of the 
sesercr cases despite tlie correction of anemia At the present time it 
IS hoped that the suiaai al of llicse infants wall be increased by means 
of the so-called replacement transfusion method By repeated alter- 
nation of blood remoial walh administration of cqunalcnf amounts 
of Rh-negabve blood through Uic umbilical or peripheral vein, it fs 
possible within one hour’s hmc fo rcinosc more than 75 per cent of 
the Rh-positue blood of the infant and to replace it wrtli Rh-ncgalnc 
blood Tlie rationale of this procedure is to reduce fo a minimum the 
harmful cirailabng maternal anti-Rh antibody and to remosc the 
Rh-posituc era lliroc} fes of the infant so that they wall not bo licmo- 
h-zed intraa ascularh It is as yet too carls fo deterrmne whether this 
method IS cflcctivc in presenting damage to the hrnm. liver and 

kadney in, 

Although there is no specific method of prevention of trythroblasio- 

SIS fetalis, certain proplis lactic measures can and must bt ohsersc's! 
Unnecessary sensitization of Rh-ncgafisc mothers and the prevention 
of intragroup transfusion rcacbons due to Rh incompatahility mm. 
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be avoided by transfusing only wtb Rh compatible blood Preknui^ 
experimental work suggests that m the future antibody neuteah^tion 
or inhibition of anUbody production may be accomplished by chemo- 
therapeutic or mununologic methods 


hemorrhagic diseases 


With the excepUon of those bleeding diseases attributable to a de- 
ficiency in prothrombm, our present knowledge and the treatment of 
the hemorrhagic disorders are shll m a highly unsatisfactory state. 
Definite progress has been made in the study of the pathogenesis of 
some of the more serious of these diseases, however, and there are 
mdicahons that more effective therapeubc agents shortly may be 


forthcoming 

I Bleeding Diseases Due to Almonnalily m the Clotting Mech- 
anism.— Blood coagulation depends upon the conversion of prothrom- 
bin to thrombm through the action of thromhoplastm and calcium, 
and subsequently upon the mteracbon between thrombm and fibnno- 
gen to form the fibnn dot A deficiency m prothrombm, thrombm or 
fibrmogen obviously will delay or inhibit blood coagulabon 
A DEFiOENcy IN Pbothbombin —Prothrombm is synthesized in the 
liver and for this synthesis vitamm K is required As prothrombm is 
normally present m the plasma m excess of the normal physiologic 
requirement, there is usually no appreciable prolongabon of coagula- 
hon bme nor appearance of hemorrhagic matufestabons unbl the pro- 
thrombm level IS reduced to below 20 per cent of normal The causes 
of prothrombm deficiency are fairly well understood and m many m- 
stances can be remedied by simple therapeubc measures 

1 Prothromhm Deficiency Resulting from Liver Disease —Senous 
impairment of liver funcfaon interferes x\ath the producbon of pro- 
thrombm, and m cirrhosis, hepabbs and yellow atrophy a sei’ere hypo- 
prothrombmemia may develop which frequently results m hemor- 
rhagic manifestabons In such condibons the parenteral admimstja- 
bon of large amounts of \'itanun K (60 mg daily) may be of some 
'alue, but the only really effecbve treatment is to supply preformed 
prothrombm by banshisions of fresh whole blood or plasma Stored 

lood is unsabsfactory because of the rapid loss m its prothrombin 
actiMtv” 


iPTolhrombm Deficiency Resulting from Deficiency of Vitamin 
K -isahirally occumng vitamm K is soluble only m fats, and defecbve 
»at absorption wall therefore, result m poor vitamm K absorpbon and 
ochcient proUirombm producbon Tliere may be impairment of fat 
abso^hon when bile salts do not reach the mtesbnal tract (eg, in 
lom-,1?^ ohsl^cbon), m sprue, and in certam ulcerabve or granu- 
loimtous mtesbnal diseases S^mthefac xntanun K may be provided m 
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such cases by parenteral injection or by die oral adniinislration of one 
of the related water-soluble preparations (sj-nkawate, Inhnonc and 
sjTikamin) These water-soluble s\'nthetic Mfamin K-hkc' substances, 
given in a dosage of 1 mg dailj-, arc particular!} useful in die long- 
term management of a chrome intestinal disease (eg, nontropical 
spruej Actual dictars'’ deficiency of \Ttamin K rarely exists except in 
die newborn infant, since the normal intestinal liacfena arc capable of 
S}Tithesizmg wtamin K even sshen die diet is deficient m this satamin 
The absence of cohform bacteria in tlic bowel of the newborn infant, 
togedicr with <a low prodirombin lc\el in the maternal circulation, ma} 
result in marked hsTpoprothrombinemia in the newborn Tlierc is now 
reasonable doubt as to whedicr this hypoprodirombincmia is directly 
responsible for the condition known as hemorrhagic disease of the 
newborn,'*’ **** but until further erndence is available, the routine ad- 
ministration of 2 mg of Mlamin K to the modicr several hours prior 
to delner}', and die routine injection of 2 mg of \ntamin K into the 
new'bom infant on the first and second dav follownng deliver}’, is 
recommended 

3 Prothrombin Deficiency Resulting from Drugs ~(a) Dicumarol 
—The administration of dicumarol causes a decrease in tlie prothrom- 
bin level of the blood, and for this reason it is used fairly extensively 
to prevent venous thromboses Its evact mode of action has not been 
determined but the best evidence indicates that it depresses prollirom- 
bin synthesis by interfenng with the liver’s utilization of vitamin K **• 
The usefulness of dicumarol is limited b} the latent penod (usuall} 
twenty-four to fortj-ciglit hours) between its administration and 
effect, and die time (scv'eral dav’s) required for the return of pro- 
thrombin to normal followang its withdrawal"' Dicumarol is usuall v 
giv'cn m amounts sufficient to reduce the prothrombin level to from 
60 to 30 per cent of normal^' Within this prothrombin range the 
coagulation time usualiv is not significanflv', if at all, increased How- 
ever, hemorrhage lias occasionallv occurred in patients m whom the 
prothrombin level lias dropped to below’ 10 per cent of normal**' 
Unfortunately it is not possible accuratelv to control the drop in pro- 
thrombin and die danger of licmorrhagc mav oiitwcigli any bcncfioal 
effect The use of dicumarol is contraindicated in patients with hemor- 
rhagic diatlicsis, liver disease, subacute bactcnal endocarditis, renni 
insufficiencv , or whenever dailv prothrombin estimations cannot hr 
performed 'specific treatment for too low a prothromlnn level or lor 
an overdose of dicumarol is immcdnte transfusion of fr^h wliole 
blood or fresh plasma and injection of large doses of sjaithctic vita- 
min K An initial dose of 60 mg of vitamin K should be adminislerai 
b} injection whenever the prothrombin level falls below _ 
of normal and 30 mg should be given three times a t h) until tli 
prothrombin lime has returned to normal**'' Since (here fs a deJav o 
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SIX to twenty-four hours m the acbon of vitamm ^ its ^ect imy not 
be rapid enough m severe dicumarol poisoning, and transfusion ^e^apy 
may have to be resorted to Dicumarol stiU should be considered a 
dangerous drug and must be used with extreme caubon 

(b) Sabcylates -The action of sohcylates on the plasma protorom- 
bm concentration is apparently similar to, altbou^ less powerful man, 
that of dicumarol In the past several years confliclmg reports have 
appeared concerning the danger of hemorrhage due to the hypopro- 
thrombmemia induced by intensive sahcylate therapy A recent well- 
controlled study, howei'er, has pomted out that although hypopro- 
thrombinemia of varying degree (16 to 59 per cent of normal) occurred 
at some time dunng tlie first three weeks m patients with acute rheu- 
matic fever given doses of 10 gm of sodium sahcylate daily, the pro- 
tlirombin spontaneously returned to normal (usually within three 
daj's), despite contmued sahcylate therapy*® It was further pomted 
out that while a bleeding tendency may become manifest if the hypo- 
prothrombmemia is marked, it promptly ceases with the return of the 
prothrombin level to normal Although it has never been defimtely 
established that sahcylates are responsible for senous hemorrhage, 
the prophylactic admmistration of \nitamm K has been recommended 
whenever surgical operations are contemplated m sahcylate treated 
patients It Las been stated that approximately 1 mg of synthetic 
vilamm K is required to prevent the hypoprothrombmemia induced 
b) 1 gm of acetj’lsabcyhc acid*^ 

(c) Hepann — Hepann, an effective clot inhibitor by reason of its 
anbtlirombic and anbprolhrombic acbnty, is frequently used for the 
prevenbon of thrombosis and embobsm It produces an immediate 
increase in clotting bme but this effect lasts only ibout one hour after 
a single large dose For this reason it is frequently used m conjunc- 
tion wnth dicumarol. In order to maintain the anbcoagulant effect of 
hepann, it must be given either by repeated mtravenous mjeebons 
or m a slowly absorbable menstruum by subcutaneous mjeebon With- 
drawal of hepann mil result m immediate disconbnuance of its effect 
Should hemorrhage or other compheahons necessitate abrupt cessa- 
tion of the anbcoagulant effect of hepann, bansfusions of fresh whole 
blood or fresh plasma should be given An intravenous mjechon of 
protamine solubon^ « wall quickly neutrabze the effect of hepann 
but prolamine Itself is a relabvely tovic substance and must be given 
witli considerable care« ^ 

4 Idtopalhc Hypoprothrombmemia -Five cases have been re- 
'", 1 ^'*' l‘lcr**hire m wbcb episodes of hemorrhage were asso- 
aated wlh n se\ ere hv-poprothrombmemia not attnbutable to Mtamm 
K dchcien^, liver disease, or poisoning by dicumarol or related sub- 
stmccs It cannot be assumed, however, that these cases represent 
a disease enbtv, as tlie cbology was neier estabhshed and thlce 


was 



1176 


IIELEX BrUJIVG, JOSKPII F FOSS 

considerable indmdual \anation in tlic age of onset, family Instorj’, 
blood findings and course of the disease 

Effect of Digitalis and FcmcUhn on Blood Coagulation -There is 
some evpcnmcntal e\idcncc that digitalis increases the coagulability 
of tlie blood Reports on tins subject, however, base been conflictinc 
and there is insufiicient clmical e\ndence to pro\e that therapeutic 
doses of digitalis promote venous thrombosis Furtlicmiorc, it should 
be pointed out tliat the control of congcslix’e heart failure wdi digitalis 
IS m itself an important factor in tJie prc\ cnbon of Uirombocmbohsm 

It has been sliowm that penicillin produces marked reduction in 
dotting time Whether it is also conducive to thrombus formation 
has not yet been adequately in\cstigatcd, but the hope that it might 
proie an effective blood coagulant m hemophilia has not been 
realized 

B IlEMonnuA — Tlie pnnciplc feature of tins hcrcditar)' blood dis- 
order IS the marked prolongation of blood coagulation time in the 
presence of a normal platelet count, normal bleeding time and normal 
clot retraction The defect in the clotting mechanism of licmophihc 
blood IS not due to a deficiency in prothrombin, fibnnogen or calcium, 
nor to increased resistance in Uic blood platelets The plasma 

of hemophilic patients is deficient in some as yet unidentified substance 
essential for clot formation This substance, v Inch is present iii normal 
plasma, has been concentrated in plasma protein fractionation^* anil 
is presumably associated wth the plasma globulin fraction An intra- 
venous injection of 200 to COO mg of this substance tcmporanly ac- 
celerates the coagulation time of hemophilic pabcnls as much as do 
therapeubc doses of vholc blood or plasma At tlic present time, 
eveept for its small volume, this substance has no advantage o\cr fresh 
plasma or blood Transfusions of fresh whole blood (or plasma) arc 
shll the most effective means of controlling hemorrhage in hemophilic 
pabents The local use of hemostatic globulins or tluombins (vhich 
are available commcrciallv) is of considerable value in controlling 
local bleeding in hemophilic patients and has reduced considerably 
the hazards of minor surgical procedures and tooth extractions in such 
pabents 

C FiBiuNornNOi’fiiN'rA Fibnnogen deficiency occurs in conjunction 
vatli protlirombin dcficiciicj' m extensive hepatic disease and can be 
remedied at least tcmporanlv In blood transfusions Exfrcmciv rare 
cases of a congenital lack of diminution of fibnnogen have been re- 
ported . nl f 

II BIcedinir Diseases Due lo Dcficicncv in BIooiI PJntelcts — 

A Idiopathic ^hwinhocijtopcnic Purpura -Tins disease, usually ^ecii 
m voting adults, is cliaracicnzcd by recurrent episodes of projuse 
blcctling and purpura, prolonged bleeding time, dccreascil platcirls, 
normal clotting time, nonrelractile Wood clot and a posiliv c toumujiu t 
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test Tbe increased bleeding tune m these patients is a reflecton ^ 
t^ abnormahties a decrease m blood platelets and an abnormity 
capillary contractility The importance of the capiU^ abnorm 
th^ dSase IS indicated by tbe fact that serious hleedmg may o^ur 
en when flie platelets are not significantly reduced There ^e Uvo 
popular concepts as to the cause of the thrombocytopenia m this con- 
diUon (1) decreased formaUon of platelets due to the in^bitory effect 
of a substance elaborated by the spleen, and (2) mcreased 
destruction of platelets by the spleen At the present time it is not 
possible to decide whether one or the other or both of these mecba- 
msms IS the pnmary cause of the thrombocytopenia 
The bone marrow m this disease is characterized by an mcrease m 
megakaryocytes, many of which show changes mdicative of dimm- 
ished platelet formation ^ An exammaPon of the sternal bone marrow 
IS of importance m demonstratmg these changes as well as m mhng 
out other causes of platelet dimmuhon 
Little new in methods of treatment of thrombocytopemc purpura 
has been offered m recent years Blood transfusions durmg the acute 
bleedmg stage wth splenectomy dunng remission is the accepted pro- 
cedure. The deletenous effects of delayed splenectomy m the face of 
severe and persistent hemorrhage have been stressed,®® but because 
of the obvious danger of such a procedure this opimon is by no means 
unammous Splenectomy is not an infalbble cure, but it offers symp- 
tomatic recovery m about 75 per cent of the cases m which there has 
been only one episode of bleedmg and in approximately 50 per cent 
of the patients who have expenenced several bleedmg episodes The 
persistence of a thromboc}'topenja after splenectomy is common, al- 
though this usually is not accompamed by symptoms of purpura 
B Thrombocytopenic Purpura Secondary to Other Diseases —Plate- 
lets may be depressed by chemical or physical agents, by infections, 
by uremia, or by bone marrow destruebon due to leukemia or cancer 
Therapy consists of treabng tlie underlymg disease and the admm- 
istration of blood transfusions It is extremely important to differenbate 
llirombocylopenia due to these causes from idiopatlnc thrombocyto- 
penic purpura, since splenectomy in the group of secondary throm- 
f)oc>topemas is extremely hazardous and may even be fatal 
lU Bleeding Diseases Due to Capillary AhnormahUes -Hemor- 
rliagic Incases due to increased capillary permeabihty may be the 
result of imtribonal defects (vitamin C deficiency), toxic substances 
(c p meningococcal sepsis) or to unexplained causes The “anaphylac- 
toid purpuras (eg, Schonlem-Hcnochs purpura) are tlmught to he 
Itl rcachon although this has never been alequatelv 

tstahhslicd Tlierc arc no charactcnshc blood changes in this Ume of 
pu^um hut m some eases tlie tourniquet test may be posibve^^ 

One duraa vlud, „ being rccogn.gcci w„l, LteSg Ireqnnnc,- 
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js familial thrombasthenia (“pseudohcmophilia”) This hcrcditan' 
disease maj occur m either sex and is characfcrij’cd bj e\ccssi\e 
bleeding from mucous membranes, iisiiallj following minor opera- 
tions'^® Blood studies ^ary in different induiduals There may be an 
increased bleeding lime or posilne louniiquet test, or both It lias 
been shown tliat the capillaries in this disorder do not contract fol* 
lowang trauma Superficial bleeding can frequently be controlled bv 
the local use of thrombin or fibrin foam, but transfusions arc usually 
ineffectiye m stopping intcnial hemorrhages 

Raflti —Tins widely publicised \itamin P-likc substance has not been 
cEecliye m controlling the capillary abnormality in patients vnth 
idiopathic thrombocj topenic purpura, anaplulactoid purpura or 
familial thrombasthenia Furthermore, rulm appears to be of little 
benefit in pre\cnting or controlling the hemorrhages m h>pertciisi\c 
patients 

THE TRCATlA^C^T OF LEUKEIMIA 

Leukemia was first recognized as a clinical entity exactly 100 rears 
ago, but our abiiltj' to a\'crt llie universally fatal outcome of the dis- 
ease, or even to prolong the life of its \ictims, is rerj' little greater 
now tlian it was Uien There is everx' reason to liojic, liowcvcr, tliat 
more cEcctiye methods of treatment wall soon be available The appli- 
cation of artificialK radioactu'c isotopes and of nitrogen mustards to 
the treatment of leukemia has furnished promising avcmios of re- 
search, even tliough tliesc agents themselves hav c not produced results 
\ er) mucli supenor to \-ray therapy or Fow ler’s solution 

Itadioaclivc Isotopes —Badioactivc isotopes aEord a new' method 
of administering radiation to neoplastic tissue Tlicir cEcctivcncss de- 
pends upon two factors the grcalci than normal scnsitivitv of neo- 
plastic cells to the destructive influence of ionizing radiations, and 
the localization, at least to a partial degree, of (he radioactive sub 
stance in the neoplastic tissue itself Radioactiv e pliosphonis, the firvi 
isotope to be cmploved for therapeutic purposes. Ins now been used 
for the treatment of kiikcmn for ten vnrs A siiflicitiit number of 
cases has been treated to allow an adequate evaluation of its nd 
vantages and shortcomings'’' The initial hope that radioactive plios- 
phonis would be conev ntrated to a marked digree in leukenuc cells 
and would selective K dcslrov lliem Ins not been realized It is liUn 
up bv leukenuc cells to a liinittd tvteiit, liowcvir and tvenliialK is 
deposited m regions (eg bone and Ivmpli nodes) where its radia 
lions do rencli and deslrov mariv leidemic tells Ituhoictivc phov 
phonis has been most (Eective in chronic nivtlogeiious h nkemn ano 
slightly less cEcctivc in chronic Ivinphalit hiiknrnn \|onoc'v^lc h " 
keniia resjionds Ics-. well, and iciite kiikcrnia r< sponds not it ah 

Patients with chronic mvehmdioiis .uid chronic IvmidnlK Irnkniii > 
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be mamtamed m exceUent health for penods as long as fou^r 
Eve years wth penodic mjeebons of radioactive phosphorus The 
response to such treatment is almost ideuUcal with the rehouse to 
well controlled x-ray therapy, but pafaents receiving radioactive phos- 
phorus never develop radiation sickness In many i^tances patients 
who have become refractory to x-rays may be brought mto remusion 
again with radioacUve phosphorus Furthermore, the duration of sur- 
vival of patients treated with radioactive phosphorus is somewhat 
longer than the survival of patients treated with x-ray The prepara- 
bon of radioactive phosphorus in the uramum piles of the Atomic 
Energy Commission has greatly reduced the cost of this material, and 
has made it considerably less expensive than x-ray therapy It is our 
belief that eventually radioactive phosphorus will replace x-ray ther- 
apy in the treatment of chrome leukemia 
Uncontrolled use of radioachve phosphorus may produce senous 
compheafaons Thrombocytopenia, leukopema and anemia develop 
in -a certam percentage of radioachve phosphorus treated cases and 
reflect bone marrow depression Consequently, all cases must be care- 
fully followed with frequent and complete hematologic studies, and 
the therapy of each pahent must be mdividualized on the basis of 
the clinical and hematological findmgs 
Radioachve sodium will also reduce the leukocyte count and induce 
remission m chronic leukemia m much the same fashion as radioachve 
phosphorus These remissions are produced by general body radia- 
tion since radioachve sodium is uniformly and rapidly distnbuted 
throughout all of the sodium in the body 
Hahn and Sheppard'*^ have attempted to localize radiahon effects 
m die reticuloendothelial system and m tumors of this system by em- 
ploying colloidal suspensions of radioachve manganese and radioachve 
gold These- colloids are more or less selechvely deposited m the 
phagocyhc cells of the reticuloendothelial sj'stem where they release 
their radiations Tlie inihnl results of this form of tlierapy have been 
encouraging, but appear little different from those which would have 
been obtained wUi x-ray hcahnent or radioachve pbospbonis 
It IS hoped that future developments xviU lead to the preparahon 
of substances or compounds which xvill be selechvely deposited m and 
uhi^ XM selectively d^lroy leukemic cells Such a development 

Sfleukemiif™'''^'' sahsfactory treatment 

Chcmoihcrnpcrnic Agcme -Interest m tlic chemotherapy of leu- 
kemia has been shmulatcd by the development of a new group of 
«Jnipounds k-nown as “nitrogen mustards Onl^two of 
II CSC compounds n^edwl-b,r-(^K:hloroethyl).amine andf^-(fiS,ro 
cl5nl)-amine ha\e been invcshgatcd clinically Bnth r-nrr, 

vec n,.„o .ITcctnc ,h« HodglaJfa^re: 
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but neitlier one was of mucJi value in patients mth cJironic or acute 
leukemia However, literally hundreds of related chemical compounds 
are yet to be sjmthesized and evaluated chnically, and it seems pos- 
sible that one or more of tliese compounds may prove highlv cffectnc 
m leukemia 

Another group of compounds— the urctliancs— also holds promise of 
aiding in tlie control of leukemia Paterson, Tliomas, Haddow and 
Watkinson’® reported that ethyl urethane in doses of 1 to 3 gm dailv 
for two to four weeks produced remarkable decreases in leukocyte 
counts, regenerafaon of red blood cells and clinical remission in pa 
bents suffering from chronic Ijunphabc or chronic mvelogcnous leu 
kemia The remissions occasionally were of several months’ duration 
and in several instances a second course of uretlianc tlicrapy induced 
another remission Similar responses have occurred in a small group 
of cases which we have observed, but we ha\ c been impressed bj the 
fact that in several pabents tlie clmical and subjective improvement 
was not as great as the hematologic resjionse Ethyl urctliane is onlj 
one of many urethane compounds Sev eral of tlie more complex com- 
t/^pounds (eg, iso-but)l urethane) are kmown to be far more cffectnc 
bactenostabc agents tlian etliyl urethane and some of these substances 
well may prove of even greater value m treating leukcmin 

SUMMARY’ 

1 Folic acid in adequate dosage administered orally wall restore 
to normal the blood of pab'ents witli pernicious anemia, nutritional 
inacrocybe anemia, sprue and tlie megaloblastic anemia of childhood 
Unfortunately folic acid docs not prevent the dcv'elopmcnt of subacute 
combined degenerabon of llic spinal cord in pabents wnlli pcnifaous 
.mcmia, and for this reason folic acid alone should not be used for 
the maintenance therapy of pernicious anemia 

2 Bh factor incompatibility between motlier and fetus is respon 
sible for the great majont) of cases of erj'fliroblastosis fetalis, and it Is 
now possible to predict wath fair accuracy when the disc.asc wall occur 
in a newborn infant Beplaccmcnt of Uie blood of scnouslv affected 
infants wath “evchange transfusions'’ promises to prevent some of 
the more senous complications of icterus gravas 

5 Most tjpes of hemorrhagic disease can temjiornnJv be controlled 
with transfusions of fresh whole blood Vitamin K is of great valm 
in treating certain f>'pcs of prothrombin deficiencv, and splcncctonw 
IS sbll the onlv (reahnent offenng permanent benefit to jiafiinls wath 
idiopathic thrombocytopenia purpura 

-J Radioactive isotopes and new chcmnthcrapciitic ncmls prninis< 
definite improvements m the treatment of leukemia 
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Macrocytic Or Megaloblastic Anemia of Infancy.— This condition 
as described by Zuelzer and Ogden*^ is characterized by a normo- 
chromic and usually macrocytic anemia, leukopema, neutropema and 
thrombopema The bone marrow reveals a meg^oblastic type of 
erythropoiesis and changes m the granulocytes resembhng those m 
permaous anenua Cells resembhng normal promyelocytes m size 
showed lobulation and elongation of the nucleus and vacuolation of 
the cytoplasm In later stages of development these cells were char- 
artenzed by persistence of their large size and hypersegmentation of 
me nuclei Prompt and complete transformation of the megaloblastic 
one marrow mto a normal normoblastic pattern occurs with the use 
of either hver extract or fohc acid 

H^i^lastic Anemia (Chrome Congemlal Aregenerative Ane- 
nna) — During the latter part of the neonatal penod a form of anemia 
w 1C resembles aplastic anemia may be noted It differs from aplastic 
mernia m &at red cell formation is depressed without equal mvolve- 
° granulocytes or platelets The clinical course and the 
seventy and acuteness of aplasbc anemia and 
term n regarded as one of its vanants to which the 

twip nf anemia” has been apphed It is an aregenerative 

marlpfl congenital, characterized essentially by a 

from ^ hemoglobm and red cells and is distinguished 

blasts depression of normo- 

moderatelv eluents m the bone marrow may be only 

of leukoc^P^ unaltered The platelets and the total number 

creased, md shghtly or moderately de- 

smear shoivs an of each type of white cell is normal The 

bon blepZJ^ ^ ™niature white or red cells, and coagula- 

Hypoplasbc ^aSUf fragihty tests are normal 

mih-anemia theranv ^ i^i^ be considered when, despite adequate 
red cells and rebculojS*^® frequent transfusions, the hemoglobm, 
firmed when the nnn remmn at low levels This diagnosis is con- 
years followmK the response persists for months and 

a marked reduchnn penod Bone marrow aspiration reveals 

mcrease m the numVip ^ o^ber of nucleated red cells as weU as an 
eosinophilic leukocytes Pmrutive cells or hematogones and of 

and childbed neonatal penod mto late infancy 

dierapy except transbi<nrvn anti-anemia 

“l^^^rrals to sustom tr t frequent 

effeebve in checkmc iW. instances, splenectomy has been 

f°r this measure have^ disease but the mdications 

° ’f for groups of casi Vossihly the analysis 

h> ^Icnectomy Jw Tr. be bene- 

y ^^hose bone marrow on repeated examination 
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rei'eals the constant presence of nucleated red cells notwithstanding 
their reduced numbers Althougli these may be Uie indinduals m 
whom, With transfusions, the disease ulbmately undergoes spontane- 
ous and permanent remission, splenectomy maj' conceivabl)' ex'pcdite 
its earher arrest 

Aplastic Anemia.— The penpheral blood m tins condition is char- 
actenzed by a profound anemia, leukopenia, neutropenia and throm- 
bocjd:openia During the course of the disease the bone marrow shows 
a progressive decrease in the total count so tliat th6 megakoryocytes 
ei'entually disappear, the myeloid elements and nucleated red cells 
are greatly reduced and Ijinphocjiies predominate in the smears 
Cases witli normal or hyperplastic bone marrow's have also been 
observed wotli tlie penpheral blood picture of aplastic anemia and 
tins has been mterpreted as a maturation arrest or bone marrow' 
block Quantibitii’e vanabons in Uie total nucleated cell count and 
distnbufaon of tlie blood elements, may be due to the fact that areas 
of relatively acellular marrow alternate irregularly witli areas of nor- 
mal or increased cellulantj' True aplastic anemia witli an acellular 
bone marrow and the tj'pical blood picture is a rare occurrence in 
infancy and clnldliood Occasionally acute lymphoblasbc leukemia 
m tlie leukopenic stage may simulate aplasbc anemia and diagnosis 
IS difficult Without Instologic examinabon of the bone marrow Sternal 
aspirabon in leukemia will reveal a cellular bone marrow in which 
tlie normal nucleated elements arc replaced by Ijmphoblasls and 
Ijmpliocj'tes 

BONE MARROW IN DISTURBANCES OF THE WHITE BLOOD CELL 

SERIES 

Leukemia.— Leukemia in childhood may for a considerable period 
of its course he unassociated with an enlarged spleen, Irmph nodes or 
a leukocytosis so tliat die true nature of Uie disease is unsuspected 
At a bme xvlien Uie w'lnte cells shoxv veiy' few if anj' changes in the 
penpheral blood, the bone marrow may be completely replaced by the 
"hlast” cells of leukemia Frequently a persistent leukopenia which 
has been interpreted as resulting from Uic earlier administration of 
sulfonamides for the treatment of an obscure mfechon associated with 
fever may be demonstrated to be leukemia In this instance, leukemia 
as diagnosed bv sternal aspirabon antedated the infection, and cx- 
ammabon of Uie penpheral blood at this earher penod w'ould proli 
ablv liaxc show'n leukopenia, anemia and thrombocytopenia If i*- 
possible, therefore, for chcmoUierapy to be msbtutcd when Uie bone 
marrow' is already infiltrated with leukemic cells and when Uie per- 
iplicr.al blood is free from Uic disease Tlie ex cntual appearance of 
leukemic cells m Uie blood is, therefore, coincidental and cannot be 
asenbed to clicmoUicrapy Tlie fex cr is usually associated xx ith super- 
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imposed infection in the presence of a marked granulocytopema The 
differenbabon between agranulocytosis and the leukopemc type of 
leukemia in these instances depends upon exammafaon of the bone 
marrow 

Sternal aspurabon is also essenbal for the differenbabon of “aleu- 
kemic leukemia from thrombocytopemc purpura and aplasbc anemia 
with which it may be confused m childhood As a diagnosbc feature 
it should be pointed out that m anemia resulbng from direct bone 
mmow depression or marrow replacement as occurs m leukemia the 
red cells are both normochromic or normocybc, and anisocytosis, 
poilolocytosis and achromia are m inim al 
Leukemia m childhood is usually of the acute variety and the bone 
marrow is hyperplasbc and reveals mfilbabon by pnmibve cells and 
a marked reducbon m the number of nucleated red cells and of mega- 
aryocytes In spite of leukopema, diagnosis by bone marrow examma- 
on IS uneqmvocal In the acute type the normal components of the bone 
manow are almost completely replacd by lymphoblasts or myelo- 
j fT, ^ . orphological differenbabon between these two cell types is 
smce the usual techmcs such as the reaebon with peroxidase 
niiplpfr ° Lymphoblasts may have a more sharply defined 

Up- r ™®™brane, a coarser chromatm network and a smaller num- 
deiPfioUi'^^ ^ myeloblasts but these features are not always 

hers nf associated presence of substanbal num- 

classificaw^pf*^^^^ promyelocytes suggests a more defimbve 
blasts nr TT, f ui ^ predommabng unmature cells as either lympho- 
mental “blast” cells possess certam funda- 

ally roundup ^ ^ features which they have m common They are usu- 
Plili « of the cyto- 

is disbncbve Tnd vacuolated and the nuclear pattern 

found m thn of masses of dense basichromatm, such as are 

granular and shnnln^ *i ,^^°rnatm stams hghtiy and is finely 
Chronic mveloc^n l ®rid shows the presence of nucleoh 

and the bone mor, eukenua is less frequently observed m childhood 
f^lood m the nredn^'" corresponds to the composibon of the peripheral 
and in tlie ^all r. ™y®f°cytes m various stages of maturity 

kcrrua is pnmanlv myeloblasts Chronic lymphocybc leu- 

oncountered m childr individuals and is only rarely 

nutted to the childmJ" children wth leukemia ad- 

fourteen years proved the New York Hospital m the past 

"larroiv in this^conitin'li^^''^ ?®i bmiphocybc type The brae 

of small mature Ivmnlm and shows mcreased percentages 

>=>nulanty of the SJhemfli childhood^ the close 

knoivn hematologic 

'^cuic InfccUouB ^ ^y^pf^ocytosis 

l‘ou8 Ljrapliocyto9,8=.3_This disease, recently de- 
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scnbed, is characterized by a hyperlenkocytosis with a relative and 
absolute lymphocytosis, and varjnng degrees of consfatubonal reacfaon 
This disease is both infectious and contagious and except for infection 
of the upper respiratory tract there is a paucity of abnormal physical 
signs such as lymphadenopathy or splenomegaly The peripheral 
white count may attain levels above 100,000 per cubic millimeter with 
normal small lymphocytes exceedmg 90 per cent Elevated blood 
levels last for approximately hvo to seven weeks At the peak of the 
penpheral leukocytosis, but not always concomitant with it, the bone 
marrow is highly cellular with an mcreased number of small mature 
lymphocytes These are transient features and are to be differentiated 
from the constant cellulanty and well-marked lymphocytosis of tlie 
bone marrow of chrome lymphatic leukemia In a case of acute in- 
fectious lymphocytosis recently observed m a boy of seven years the 
maximum total nucleated count m the bone marrow reached 282,500 
cells per cubic millimeter with 26 per cent small lymphocy'tes In this 
disease, the myeloid elements, nucleated red cells and megakaryocytes 
are normal m number 

Infectious Mononucleosis —There is no uniformity of opinion as 
to the appearance of the hone marrow m this disease Some investi- 
gators have reported atjpical mononuclear elements, others have 
found no abnormahties In four children with infecfaous mononucleo- 
sis exammed at the New York Hospital bone marrow puncture in one 
instance showed tlie presence of an occasional atypical lymphocj'te 
and m three the percentages of lymphocytes were xvithm the normal 
range or at the upper limit of normal 

Agranulocytosis.— The wdespread use of the sulfonamides and 
the recent introduction of thiouracil for the treatment of hyperthy- 
roidism have necessitated close observation of the penpheral blood 
for their tone effects upon the hematopoiebc system While the inci- 
dence of fatal agranulocytosis is greater in aduts than in children, tone 
reacbons occur in lower age groups mth sufficient frequency to war- 
rant close watch of the blood 

Examinabon of the bone marrow permits visualizabon of the full 
extent of damage to the myelopoiebc cells on tlie basis of which prog- 
nosis and the possible effeebveness of therapy may be considered. 
bone marrow usually shows a reduebon in the total count of nucleated 
cells, a depression of the myeloid elements, leaving the red cell pre- 
cursors and megakarocytes relabv'ely unisturbed The pathologic 
changes in the bone marrow arc extremely variable and depend upon 
tlie stage of the dise.ase when sternal puncture is performed Folloxvang 
injury' tlicre is a gradual disappearance of the myeloblasts, promjeJo- 
cytes, mjelocytes and metamyelocytes, and eventually of the more 
mature neubophihc cells These elements arc replaced m the bone 
marrow by plasma cells, rebculoendothelial elements and IjTnpno- 
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cytes Occasionally m tins phase a probferation 
During recovery and in the mild form that h: 
less mature myeloid forms reappear and are 

mented neutrophilic cells , 

Repeated hone marrow studies are required, however, to ^arci 
against a sudden shift to an immature level In mild injury both pro- 
myelocytes and myelocytes are present and a marked reduction in 
the more mature elements and an increase m stem cells and m lympho- 
cytes require immediate wthdrawal of the drug The prognosis, 
therefore, is favorable if moderately normal numbers of granulocytes 
are observed m the marrow, and unsatisfactory if only lymphocytes 
and plasma cells are present^ 

Smce the return to a normal marrow precedes hherabon of mature 
granulocytes m the penpheral blood, prognosis® depends on the cellu- 
lar composition of the marrow Except for antibacterial agents such as 
the sulfonamides® and of pemciUm"' the effectiveness of the drugs 
usually prescnbed for treatment of agranulocytosis must be correlated 
with Ae myelopoiebc content of the marrow 
With the admmistration of peracilhn to combat infection and with- 
drawal of the offendmg drug, recovery from agranulocytosis is prob- 
ably spontaneous and depends upon the abihty of mtrmsic factors 
supphed by the mdmdual to stimulate granulopoiesis 


of myeloblasts occurs 
s not progressed, the 
followed by the seg- 


BONE lURROW IN DISTURBANCES OF THE PLATELETS 

Thrombocj lopenic Purpura.— Bone marrow exammation serves 
to differentiate thrombocytopenic purpura from leukemia and aplastic 
anemia m which a tendency to bleed occurs It reveals m addition the 
cellular response to the loss of blood, the megakaryocybc content 
and the extent of platelet formation Quantitative estimations of the 
megakaryoc)i:es are earned out m the countmg chamber m the 
course of the total bone marrow count and cytologic study in the fixed 
smear permits the differentiabon of then precursors In a limited 
experience megakarj'ocj'tes m normal children number under 100 per 
cubic millimeter and usually range from 10 to 35 This estimate should, 
however, he checked by inspection of the fixed smear to avoid a false 
impression of mcgakaryocyhc hypoplasia or aplasia Megakaryocytes 
arc readily identified as the largest cells m the bone marrow and 
mature forms possess a large violet staining mulblohulated nucleus 
and lightly stammg basophihc c>'tDplasm contammg fine azurophilic 
^anul« Platelets may 1 m observed m the process of separabon from 

often noted m the immediate 

\icinit} Or tlie mature cells 

In essential thrombocytopenic purpura the megakarx'oeytes are 
wn^cuously increased, wiUi values ranging from apprSimS 200 
to 300 por cub.o *>=,. In Bxed smeL®nnn,rtaf,SrS “ 
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karyocytes are also present which possess a dense nonlobulated nu- 
cleus wth scant deeply basoplnJic cj'toplasm possessing few granules 
and occasionally vacuoles Tlie stnbng featiure of the smear is the 
hyperplasia of the megakarocytes and die decreased development of 
platelets from the adult or young forms Dunng tlie period of ncti^'e 
purpura the total bone marrow count and the number of nucleated 
red cells are also frequentlj' elevated Acute thromboc>i:opemc purpura 
occurs more commody m mfants and children while tlie chronic form 
occurs generally m adults 

The spontaneous recovery' in children is reflected dramatically in 
the bone marrow by the drop m the number of megakaiy'ocj'tes to 
normal levels and restoration of platelet formabon Althou^ the dis- 
ease IS usually self-limited and recovery in children is customaiy', 
chrome purpura may find its incephon at tins age penod Limarzi* 
recently pointed out tliat in the acute phase of tlirombocytopenic pur- 
pura younger forms of megakaiy'ocj'tes are numerous and tliat in the 
less acute and chronic phases tlie majonty are of the adult type with 
abundant azurophihc granules in the cj'toplasm Follou'ing splenec- 
tomy, the megakary'oeytes revert qualitahvely to normal but a 
moderate hyperplasia of these cells persisted Dameshek and Miller'* 
recently confirmed by quanbtabve studies tlie remarkable resforabon 
of platelet development by the megakarj'ocytes following splenec- 
tomy 

It has been repeatedly demonstrated® that splenectomy is conba- 
indicated in cases of idiopatliic tlirombocj'topenic purpura in winch 
tlie bone marrow shows a megakaryocj'bc aplasia Mfliereas favorable 
results have followed splenectomy with megakaryocybe hj'perplasia 
in the bone marrow, failure of improvement follomng tins operation 
has been correlated w'lth deplebon of megakaiy'ocj'tes in tlie bone 
marrow 

Certain instances of chronic tlirombocj'topenic purpura in children 
with a diminished number of megakaiy'oc>'tes in tlie bone marrow 
are undoubtedlv stages of hj-poplasbc or aplashc anemia in the course 
of development One of these condibons, rather than idiopathic pur- 
pura, IS to be suspected when the total bone marrow count is con- 
sistently reduced despite tlie nonnal or increased percentage of nor- 
moblasts A drop in hemoglobin and m red cell values tliat is not 
commensurate wnth the extent of bleeding necessitabng frequent 
transfusions serxes as an addibonal clue to the tnie nature of the 
disease 

done yiARROVr in nnSCCLWNEOUS DISORDERS ASSOCIATED VlTIl 

SPLENO'REGALA 

Banli’e Syndrome (Congestixc Splenomegaly ).—Limar7i and his 
associates’” haxe differentiated the stages in the cellular reaction o 
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the bone marrow m BanU’s syndrome and closely ^ed coniUon 
which serve as a guide in the selection of patients for splenectomy 
They noted myeloid hyperplasia m the marrow m the emhest stages 
when the penpheral blood showed a moderate anenua and leijopenia 
Later the marrow findings consist of a “maturabon arrest of me mye- 
loid and megakaryocytic tissue rvith leukopema, neutioxienia, tbrombo- 
nenia and myeloid immaturity m the circulatmg blood In the last 
stages m which liver cirrhosis has developed, the bone marrow reveals 
the added feature of an early normoblastic hyperplasia Accordmg to 
these authors splenectomy offers the best prognosis for restoration of 
the blood to normal m the first two stages of bone marrow alteration 
and the least promismg m stage of erythroid immaturity 

Primary Splenic Neutropenia.— Wiseman and Doan^^ have de- 
scnbed a newly recognized syndrome characterized by marked per- 
ipheral neutropenia and splenomegaly Varymg degrees of hemolytic 
anenua and thrombocytopemc purpura may also be encountered The 
bone marrow shows a hyperplasia for the myeloid senes and, if hemo- 
lytic anemia is pronounced, for the erythroid senes as well The spleen 
m this condition is regarded as the site of abnormal phagocytosis of 
granulocytes and perhaps as exerting an inhibitory funcbon on the 
marrow, thus prevenbng the dehvery of these cells to the penpheral 
blood Splenectomy corrects the neutropema and comcident^y re- 
stores other affected blood elements to normal 
Diseases of Lipoid Melabobsm.— Gaucher’s Disease —The sternal 
marrow reveals large disbncbve cells which are oval or elongated and 
contain one or more small dense nuclei eccentric m posibon The cyto- 
plasm IS grayish white, presents a wnnkled appearance and is charac- 
tenzed by a finely stnated or fibnllar structure 
Nicmann-Picks Disease —Microscopic exammabon shows mfiltrabon 
of the bone marrow with foam cells These are large, more or less 
rounded, occasionally oval or polyhedral cells containing one or bvo 
nuclei often eccentric with loosely arranged diromabn material The 
abundant cj’toplasm is filled, with refracble hpid droplets givmg a web- 
hke or honeycombed appearance Unhke the Gaucher’s cells, the foam 
cells of the disease are readily detected m the counbng chamber and 
can be sparated from the megakaiy'ocytes 

BO>X MARROW NEOPLASMS 

Metastabe neoplasbc cells are occasionally observed m the smears 
obtained by sternal punchire In neuroblastoma, clusters of primitive 
cefis are obsori-ed in the counbng chamber which are identified in tlie 
films as relaUicly large immature cells forming syncybal masses simu- 
lating a mosaic pattern as described by Kato and Wachter^ 

iVultiplc myeloma occurs infrequently m childhood'^ and 
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bone marrow should be carefully scrutinized for metastabc tumor cells 
when the penpheral blood presents the leuko-erythroblasbc reaction 
which characterizes space-occupying lesions of bone marrow 
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RIANAGEMENT OF TEE ASTHMATIC ATTACK IN CHILDHOOD 
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Can a child die during an attack of asthma? May such a death 
result from faulty treatment? These are questions always posed when 
asthma is the subject of discussion Because of the anxiety tear 

engendered m the parent and child by an attack of asthma, syn- 

drome appears m the forefront of emergency practice, and the symp- 
tomatic therapy of the asthmatic attack is therefore of great mterest 
to the physician 

First, I should like to emphasize the fact that amongst the most 
serious errors I encounter are overmedication and a bad choice of 
drugs 

CHOICE OF DRUGS^ 


Adrenalin (Epinephrine) '.—A child should never be given an m- 
jechon of adrenahn of more than 2 or 3 minims It should be given 
subcutaneously or mtradermaUy and never mtravenously or mtra- 
muscularly There is no objection to the repetition of the same small 
dose at intervals of twenty to thirty mmutes 
Effect of Large Doses —If the aim is to produce rehef of bronchiolar 
spasm, smt^ amounts produce the desired effect Large amounts only 
tend to cause a further bronchiolar constncbon 
The other deletenous effects of large doses (0 5 to 1 0 cc ) are (a) 
the enhancement of apprehension, (b) acceleration of pulse, (c) nse 
in blood pressure, (d) pounding headache, (e) cardiac syncope, {/) 
pallor The result to the patient is the supenmposition of a greater 
feehng of disaster than he is already expenencmg from the asthma, 
and an mcrease m pulmonary vascular congestion 

Adrenalin m Oil —The use of adrenalin m oil has been advocated 
to allay the bad effects of large doses and for prolonged acbon I see 
no need for such a therapeubc agent in children 

Adrenahn is not a drug that can be used for a long-range effect It 
either works promptly or not at all It is only effecfave m the alkahne 
pH of blood but a short tune, for it retains its potency only m an 
acid pH 

An addibonal fact to be borne in mmd is that an oleoma may result 
from the mjecbon of this combmabon, which oil tumor may have to 
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be excised because it has a tendency to continue to destroy tissue and 
grow larger 

Adrenalin (1 100) Inhalation —If the premise, that the action of 
adrenahn is immediate, is correct, then one or tivo senes of inhalations 
should be sufficient for rehef of an attack of asthma In my axpenencc, 
when a patient is given an mhalntion outfit he tends to use it exces- 
sively I have tlierefore come to regard tins procedure as a dangerous 
one and forbid its use for tlie following reasons 

1 Epmeplirine is a habit-fonning drug and mhalabon is probably 
tlie most habit-fonning type of tlierapy because the simplicity' of ad- 
ministration tempts the patient to reach for it at the slightest provo- 
cation I do not use the term "habit-forming” in the same sense that 
vve speak of addiction to morphine, but ratlier to imply tliat, since a 
patient does get rehef in certain acute seizures, he is tempted to ad- 
minister it to himself for its stimulating effect when it may' not be 
altogetlier necessary It gives tlie patient a 'lift " I recently had a cliild 
of twelve who was so dependent upon it tliat she mhaled adrenalin 
every night before retinng for fear that she might otlienvise suiFocafe 
It took four months to nd her of the habit She now states tliat at 
tunes she really misses the exciting stimulus it gax'e her 

2 Since tliere is no control of dosage an unusually large amoniif 
may be absorbed, and the consequences maj' be senous Benson and 
Perlman" of Portland, Oregon, recently rei'iewed a senes of more 
tlian a tliousand chronic asthmatic cases and reported that deatli 
occurred sex'en to eiglit tunes more frequently amongst tliose xvlio 
used adrenahn inhalation 

Eplicdrinc.— What has been said relative to the action and over- 
dosage of epinephnne holds for ephednne as well, though to a lesser 
degree It must be remembered, however, that thoughtless and exces- 
sive use of ephedrme m nose drops may result in the ahsorpbon of 
large amounts Ephednne sulfate should be presenbed for a gnen 
attack and only several doses be advised Nose drops should also be 
presenbed in small amounts and limitation put upon tlieir use 

SyTup of Ipecac— Its Uec in Refractory Asthma —In 1939, I pub- 
lislied a stud) on experimental asthma m the guinea pig ^ As a result 
of these studies, 1 hax e come to the conclusion that asthmatics may be 
divided, broadlv speaking, into two groups ( 1 ) tliosc suffenng from 
asthma due to a hronchiolar spasm, and (2) those suffering from 
asthma due to a bronchial obstruction Tlie classification is not npo 
and one indnidual may present both types The bcanng ibat 
classification has on the drug thcrapv of severe astlimalic attacks, and 
pirticularh status asllimalicus, is the point of emphasis 

In the hronchiolar spasm type, the antigen reaches the bronchioles 
Ma the blood stream and adrcn.ihn mil work like a charm ^^'c fint 
this txpe in food-scnsihi c cases, and it is tlie one often encountered m 
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3 TVifA qame form occurs in serum-sensihve patients 

mLaS m of specsBc serum, and rt is reUeved by adrenalm 

r rSwbo . pven m.eoUon after m.eooon 

of adrenalin wtbout the shghtest relief Why doemt 
mat about the child who has been m a state of status asthmaticus 
for several days? The answer as I see it is that in such cas^it is not 
the bronchiolar spasm that is predommantiy at plaj% 
state of the lumma of the bronchi wifli marked bronchial pluggmg 
This we learned from our guinea pig ev-penments men the animals 
inhaled anbgemc dusts, the allergen, coming into direct contact wth 
the linin g and vessels of the larger air passages, produced edema and 
increased secrebon, which resulted in obstructive symptoms On the 
other hand, m anaphylaxis after mtravenons in)ection the allergen, 
coming in contact ivith the smooth muscle of the terminal bronchioles, 
produces a bronchiolar spasm The ob)ect lesson is eiudent. If a 
bronchiolar spasm is the cause of the symptoms, the admmistration 
of adrenalm vail brmg about rehef If no rehef ensues from repeated 
injecbons of adrenalm, then we must be dealmg with an obstnicbve 
bronchial asthma due m all probabihty to some inhalant allergen 
which has entered the air passages directly Cease adrenalm adrmms- 
bafaon and order some syrup of ipecael 
For infants and young children give % to 1 teaspoonful, if this does 
not induce emesis, give 2 teaspoonfuls For older children and young 
adults, repeated doses may be given until the desired result is pro- 
duced Follow the ipecac mth lukewarm water to further its effecbve- 
ness If this therapy is efEecbve, die result is bnlhant because rehef 
from disbess follows quicldy upon the release of the plugs 
The explanabon for such ^erapy is simple Because of the ease with 
which very small parbcles, or ei’en quite large ob]ects gam access to 
the respiratory bact, and because exudates can accumulate withm 
it, there arises the necessity for freemg the tract from such ohsbruc- 
Uons and imtants To this end, Maddin* points out, three mechanisms 
have deieloped (I) the cough reflex, (2) the acbon of ciha, and (S') 
a wave mobon said to resemble pensbdsis These three often work 
together According to Gunn,' the cough reflex funcbons m the upper 
™, the ciha act as far doivn as the finer bronchioles, while W 
evacuate the entire tract, even mcluding the^air- 
waj terminals Thus, these acbvibes overlap, the upper p^ of the 
miway haxang all three, the intermediate part Uvo, wfififthe tar! 

ihn respiratory lumma The "penstalbc” wave m 

reverse penstalbc wave m 


the bronchial tree is said ta 
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the digestive tract, and the speed is too rapid to be accounted for 
by cihary action Reinberg® descnbes it as "tracheal vomiting,” and 
Bullowa and Gottheb,^ as ‘TieUows-hke ” I prefer the former 

It IS obvious that the ipecac which causes the nausea, retching, 
and vomiting, and the irritation caused by the presence of the foreign 
matenal in the air passages, hasten and increase penstaltoid action 
This “tracheal vomitmg” releases the obstruction, which under ordi- 
nary circumstances might not be released for days 

Opiates.— I shall not dwell on the use of opiates, but I should again 
like to go on record as stating that the use of moiphme m asthma 
IS httle short of cnmmal Besides its inhibitory effect on the respiratory 
center, it also causes a bronchoconstnction I can see no reason for its 
use and beheve that most deaths from asthma have been directly or 
mdirectly due to its use This is supported by the study of Huber 
and Koessler ® 

Histamine and Hislanunase.— As to histamme and histammase, I 
should also like to go on record as stating that not until it is more 
adequately proi'ed that histamme plays a dommant role w asthma 
shall I regard its use or the use of its anbenzyme, histammase (Toran- 
bl), as of truly significant value There is sbU too much mysbcism 
surroundmg the histamme concept of allergy, and its soundness is 
senously quesboned by many That histamme may be mcreased m 
allergy is true, but whether such an mcrease is m any way related 
to its causabon is quesbonable It may merely be an end product 
of disturbed physiology 

AminophyUine —This drug has undoubted value m the beat- 
ment of asthma in childhood It is more useful m the chronic type 
of adult asthma and should be given mbavenously, or given mba- 
muscularly unth 1 or 2 per cent procaine Its value lies in rehenng 
artenolar spasm and vascular congesbon of the bronchi 

So-called Antilustaminic Drugs, Benadryl and Pyribenzaminc 
—These newer anfa-allergic drugs are of great value in rehevmg nasal 
symptoms and urbeana, but have been found wantmg m the beat- 
ment of asthma They are conbaindicated m severe asthma or status 
asthmabcus because of their marked soporific effect, for uhich reason 
they may at hmes be as deletenous as opiates Furtlicrmore, the drj'- 
mg effects of these drugs on the already dehydrated mucous mem- 
branes of the bronchi would tend to aggrai'ate the obsbuebon by the 
thickened sccrebons which are found in all cases of status asthmaticus 

MANACE'MENT OF THE ASTTOUTIC ATTACK 

1 Gue small doses of adrenalin (1 1000), 2 to 3 minims, subcula- 
neouslj Repeat, inbacutaneousl>, if necessarj’, two or three bmes at 
mtenals of b\ent> to thut>' minutes 

2 If adrenahn is not effecbie, gne sjrup of ipecac bj moutli, 1 
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teaspoonful to 1 tablespoonful, depending on the age of the patient 
and bis response Follow with lukewarm water to produce emesis 
3 As ad)uvants (a) give the patient an enema, (b) remove 
patient from the bedroom mto another room and prop him up m a 
chan-, (c) be sure patient is well protected, then open windows rad 
if not enou^ air is circulatmg m the room turn on an electric fan, 
directmg the current of air on the child, (d) bum asthma ]^wders 
Be sure that all persons attendmg the child assume a cheerful atti- 
tude to give the child encouragement 

4 Unmedicated steam inhalation is an important adjuvant 

5 If the attack is severe and prolonged, the ipecac emesis should be 


followed by 

(a) Ten to 15 per cent mtravenous glucose by slow dnp infusion 
(300 cc for young children, and 500 to 1000 cc for older ones) This 
IS an important procedure, because it allays dehydration, which is 
usually pronounced, and also reduces edema 

(5) A rectal retention dose of some sedative, such as broimdes 
(10 to 15 grams], phenobarbital (% gram), chloral (2 to 7 grams), 
of ether m oil (1 to 2 teaspoonsfuls m 1 to 2 ounces of ohve or Mazola 
oil) The sedative may also be given by mouth m the form of tnple 
bromides (5 to 15 grams), phenobarbital (% to % grain), amytal 
(% gram), and/or acetyl sahcyhc acid (5 to 10 grams) seda- 
tion may lie repeated m two or more hours 

(c) Oxygen therapy is soothmg and reassurmg, but under no cir- 
cumstances should the patient he put under an oxygen tent, for claus- 
trophobia IS very pronoimced dunng severe asthmatic seizures It is 
for this reason that a gentle breeze from a fan is also reassurmg 
6 The status asthmabcus pabent, havmg reheved himself of the 
obstrucbve plug and been soothed by the mtravenous infusion of 
glucose and sedabve, usually falls mto tranquil sleep The nurse or 
parent may be left to watch over the pabent (he should not be left 
unattended), with an order for a lepebbon of the ipecac and addi- 
bonal sedabon if necessary 


After the attack, a salt-free diet should be given, high m carbohy- 
iatcs Plenty of liquids, parhcularly the cola dnnks and other sweet 
beverages, should be prescnbed The salt-free, high carbohydrate 
and hqmd diet is supporbve and increases diuresis, tendmg to nd 
the body of the offending allergens “ 

All of Aese measures can readdy be earned out m the home How- 

S circumstances to remove the 

cliild to Ac hospital, there is no danger in doing it if the child is well 
protected Indeed, somebmes when children moved to io&7r 
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Once the attack is relieved, I am sure we wll all agree that tlic 
offending substances underl}ang the disease should be ferreted out 

In conclusion, I should like to comment tliat if the child is breath- 
mg forcefully dunng the attack and is not cyanosed, the doctor has 
little to fear The harder the patient breatlies the better If a child is 
cyanosed and his breatlung is shallow or is apneic, the situation is 
dangerous If tlie sounds on auscultation are clear, loud and resonant, 
with sibilant and sonorous rales, the asthma is of no senous conse- 
quence If auscultation, on the otlier hand, discloses feeble sounds 
and there are moist rales, die seriousness is real If die rales break 
dirough after coughing, it is indicative of moderate bronchial plug- 
ging A nse m body temperature may occur in the asdima of child- 
hood, do not be misled and change the diagnosis to pneumonia How- 
ever, It IS equally important to diagnose pneumonia if it is present, 
e\ en in the presence of asdima, for onlj' in Uiis situabon should sul- 
fonamides or antibiotics or aerosol penicillm be used Fluoroscopy or 
v-ray is an important aid m the differential diagnosis of supenmposed 
pneumonia 

The keynote, therefore, of the treatment of die asthmatic attack 
(probably wth the e-\ception of the emesis produced by ipecac) is 
gendeness of therapy, noth the aim to correct the physiologic disturb- 
ance encountered 
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introddction 

Recent advances m the surgical therapy of certain congenital heart 
defects-hgation or division of patent ductus artenosus, resection ot 
coarctatlOB of the aorta and the anastomosis of ihe systemic and pul- 
monary arterial circulations m tetralogy of Fallot^ 2, 3 4 c, o^have 
greatly enhanced the need for precise diagnosis in this field It has 
also been found that the frequency distnbution of congenital cardiac 
lesions in clinical material difiers from that derived from postmortem 
data, probably because the latter mcludes large numbers of condi- 
tions incompatible with hfe beyond infancy or at most early child- 
hood ® It has become desirable, therefore, to re-evaluate diagnostic 
cntena as sufficient chnical matenal is accumulated m any group of 
congenital cardiac defects The following report is based upon twenty- 
three cases of aortic and subaortic stenosis which we have been 
privileged to study 

A review of the hterature leads to the assumption that aortic and 
subaorbc stenosis are among the uncommon vanebes of congenital 
heart disease This is not m keepmg with chnical expenence and can 
be ascnhed partly to the teachmg that aortic stenosis m youth is 
regularly to be considered rheumatic m ongm m spite of the lack 
of a clear history of rheumatic fever or due to degenerative calcific 
disease in older patients and partly to confusion of these lesions with 
isolated mterventncular septal defect or ivith patent ductus arten- 
osus ’■ ® Indeed, one of our patients had been subjected to surgical 
exploration elsewhere with the preoperabve diagnosis of patent ductus 
artenosus 


DIAGNOSIS 

Prei-ious Experience.— According to Brown^® the diagnosis of con- 
genital aorbe stenosis is based on the following pomts 

an,?”!; 0?"”“ Ewtaenl, 
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Once the attack is relieved, I am sure we -will all agree that the 
offending substances underlymg the disease should be ferreted out 

In conclusion, I should like to comment that if the child is breath- 
ing forcefully dunng tlie attack and is not cyanosed, the doctor has 
little to fear The harder the patient breathes the better If a child is 
cyanosed and his breathing is shallow or is apneic, the situation is 
dangerous If the sounds on auscultabon are clear, loud and resonant, 
wth sibilant and sonorous rales, the asthma is of no senous conse- 
quence If auscultation, on the other hand, discloses feeble sounds 
and there are moist rales, the seriousness is real If the rales break 
through after coughmg, it is mdicative of moderate bronclual plug- 
gmg A rise m body temperature may occur m the asthma of child- 
hood, do not be misled and change the diagnosis to pneumonia How- 
ever, it IS equally important to diagnose pneumoma if it is present, 
e\en in the presence of asthma, for only m this situation should sul- 
fonamides or antibiotics or aerosol pemcillm be used Fluoroscopy or 
vray is an important aid m the differential diagnosis of supenmposcd 
pneumonia 

The keynote, therefore, of the treatment of the asthmabc attack 
(probably wth the exception of the emesis produced by ipecac) is 
gentleness of therapy, witli the aim to correct the physiologic disturb 
ance encountered 
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introduction 

Recent advances in the surgical therapy of certain congenital heart 
defects— hgation or division of patent ductus arteriosus, resection of 
coarctation of the aorta and the anastomosis of the systemic and pul- 
monary arterial circulations m tetralogy of Fallot^’ ■ have 

greatly enhanced the need for precise diagnosis m this field It has 
also been found that the frequency distnbubon of congenital cardiac 
lesions m chnical material differs from that derived from postmortem 
data, prohahly because the latter mcludes large numbers of condi- 
tions mcompatible with life beyond infancy or at most early child- 
hood ^ ® It has become desirable, therefore, to re-evaluate diagnostic 
criteria as sufficient chmcal material is accumulated m any group of 
congenital cardiac defects The following report is based upon twenty- 
three cases of aortic and subaortic stenosis which we have been 
pnvileged to study 

A review of the literature leads to the assumption that aortic and 
subaortic stenosis are among the uncommon vanehes of congenital 
heart disease This is not m keepmg with chmcal experience and can 
be ascnbed partly to the teachmg that aortic stenosis m youth is 
regularly to be considered rheumatic m ongm m spite of the lack 
of a clear history of rheumatic fever or due to degenerative calcific 
disease in older patients and partly to confusion of these lesions with 
isolated interventncular septal defect or with patent ductus arten- 
osus ’ ® Indeed, one of our patients had been subjected to surgical 
exploration elsewhere with the preoperative diagnosis of patent ductus 
artenosus 

DIAGNOSIS 

Prciaous E-xpcricncc.— According to Brown^® the diagnosis of con- 
genital aortic stenosis is based on the following pomts 

ci/.T of Badiolog> and the Cardlographlc Department, Mount 

stnal Hospital, Ncr^v York Cit> 

•Research AKlstant, Cardiograplnc Department. Mount Smai HosmtaL Ad- 
)«nct Attcndin!; Physician, MonleBore Hospital ^ 

Smai Hospital, Adjunct Radiologist. Beth Israel 
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1 The pabents are often of small stature to the extent even of 
dwarfism There may be often wsceral abnormahfaes Pallor is com- 
mon However, where the degree of aorbc stenosis is shght, these 
changes may be minimal 

2 The heart is shghtly enlarged and the apex beat forcible There 
IS a systohc thrill at the base which may be felt m the neck A harsh 
systohc murmur is heard over the precordium Both thnll and murmur 
are of maximum mtensit>' m the second nght space The murmur is 
transmitted along the great vessels In 28 per cent of Gallavardin’s 
cases of so-called “pure” aorbc stenosis a diastohc murmur was pres- 
ent but no penpheral signs of msufBciency The aorbc second sound is 
diminished or absent 

3 Pulsus tardus is present and the blood pressure is low The pulse 
may therefore be small as conbasted wth the forable apical beat 

4 Boentgen exannnabon may show some hypertrophy of the left 
ventricle The ascendmg aorta is often dilated, the aorbc knob small 

5 The elecbocardiogram shows normal or left axis denabon 

6 The lesion is frequently completely asjmptomabc or well toler- 
ated but syncopal attacks may occur on exerbon or angnal pain may 
be provoked by effort Infechve endocardibs may occur and there is 
a disbnct hability to sudden death 

In connecfaon xwth subaorbc stenosis, Broun points out the associ- 
abon xvith aorbc valvular stenosis (double aorbc stenosis), anomahes 
of the vahn cusps, defects of the mterventncular septum and hy- 
poplasia of the aorta Coarctabon of the aorta also has been 
noted He pomts out that dilatabon of the aorta distal to the 

lesion may occur 

In contrast to aorbc stenosis*^ even m the severe subaorbc lesions, 
penpheral signs of aorbc stenosis may be lackmg The cases do not 
show the same tendency to underdevelopment Although commonly 
asj'mptomabc there may be shortness of breath on exerbon, precordial 
pain and somebmes convulsions, presumably due to cerebral anemia 
WTiile the physical signs are considered essenbally the same as those 
of the vahnilar stenosis except that tlie aorbc second sound is not 
dinunished, the pulse is said to be of normal volume The blood pres- 
sure may be normal or low Browm considered this lesion therefore as 
essenbally benign except for the accident of infecfave endocardibs and 
the rare risk of sj-ncopal attacks and sudden death 

PrcBcnl Experience.— Our present senes of bventy-three cases oi 
aorbc and subaortic stenosis gxe the followmg findmgs 

1 Murmur loud, harsh sj’stolic murmur and thnll radiabng 
along the large artenes but mammal in the nght second space vas 
charactensbc Howcier, the murmur miglit be maximal almost an>' 
where along the hne bebveen this point and the apex In several o 
our cases, the maximal mtensity' was ov'cr tlie mid sternum and occa- 
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sionaUy it was lower and to the left, at Erbs pomt Co^ion with 
the murmur of mterventncular septal defect is understandable In all 
cases, therefore, which present a loud systohc murmur over the b^e 
or the mid or lower sternum the possibihty of aortic or subaorfac 


stenosis must be mvestigated -u j 

2 Aorhc Second Sound -Although commonly iiought to be du^- 
ished or absent, m our experience this was the exception rather than 
the rule Both auscultatory and phonocardiographic evidence mdicate 
the second aortic sound to be normal or accentuated (mcreased amph- 
tude) m most of our cases When the murmur extends throughout 
systole, the second soimd may fuse with it and may therefore be mdis- 
tmguishable to the ear Vanabons m the mtensity of this sound, m our 
opmion, c ann ot be used m the differenbal diagnosis of aorbc valvular 
from subaorbc stenosis On the other hand, a vahd cnbcism of our data 
may be oSered on the basis that only three of our twenty-three pa- 
bents were subjected to postmortem exammabon 
Soft, short diastohc murmurs were heard and recorded m about 
one third of our cases, which conforms to the observabons of Galla- 
vardm There were no peripheral signs of aorbc msufficiency 

3 Blood Pressure —These readmgs were most frequently similar to 
those found m cases of acquired aorbc valvular stenosis The systohc 
pressure was low and the pulse pressme small 

4 Arterial Pulses— The need for careful palpabon of the artenal 
pulses IS parbcularly brought out m these condibons The systohc 
thrill and murmur were often palpable m the mnommate and carobd 
artenes However, the configurabon of the pulse tracmgs recorded 
over these vessels was the most important smgle diagnosbc sign The 
charactensbc findmg of obstrucbon to the outflow tract of the left 
ventncle is revealed m these tracmgs, viz, a slow imbal rise, an 
anaerobe notch, systohc vibrabons and a systohc plateau 

5 Electrocardiograms showed either normal or left avis deviabon 

6 Roentgen examination revealed varymg degrees of left ventric- 
ular enlargement The ascendmg aorta often was promment, its con- 
vexity to the right was increased Marked dynanuc pulsabons were 
frequently noted 


7 Angiocardiographtj did not demonstrate the stenobc zone clearly 
except possibly m one case (IV) m which a defimte infravalvular n- 
regulant)' was seen We hope that roentgen exposures made m pre- 
determmed phases of the cardiac cycle xviU assist in dus demonstra- 
bon » Of great interest, however, was the frequent findmg of asso- 
aated abnormalibes of the aorta The prommence of the ascendme 
aorta seen bv conyenbonal roentgenography proved to be due to nost- 
stenobc dilabon (Cases U, V, YL) and is comparable to poststenSc 
pulmonary arterv' dilatabon which occurs in about one half of the 
cases of pulmomc stenosis^ However, narroxvmg and angular de- 



546 A GRISHMAN, J.f F STEINBERG, M L SUSSMAN 

fonnity of the aortic isthmus also was encountered In Case the 
narrowmg was marked enough to produce the hemodiTiamics of co- 
arctation In this case, the unusually low blood pressure in tlie patient’s 
arms (for a case of coarctahon) could be accounted for on the basis 
of aorbc or subaorbc stenosis 

8 While there is no doubt tliat many cases of aorbc and subaorbc 
stenosis are asymptomabc or the pabents bve a reasonably unre- 
stncted and full hfe, our expenence would lead us to emphasize tlic 
morbidity to a greater degree than have prenous authors Of our 
twenty-three pabents, tliree are dead Tlie ages at deatli were 4, 9 
and 48 years Furthermore, a careful historj'^ often called attention to 
precordial or epigastnc pam on exerbon, sjmcopal attacks and dyspnea 
on exerbon Electroencephalograplnc ewdence of cerebral anoxemia 
was recorded in one case Subacute bactenal endocardibs, however, 
was uncommon, occurring in only bvo cases Clubbed fingers were 
present only in these 

ILLUSTRATIVE CASES 

'The followmg cases were chosen for illusbahons of tlie conclusions 
in the previous seebons 

Case I. Tj'pical Aortic Stenosis No Associated Anomalies 

H B IS a boy of 8 His dclneo' "as normal His cardiac nuiimur was drs- 
coi’cred in eirlv infancy dunng a routine cxurninnhon At no time has he been 
ph\sicallv disabled, short of breath or c>nnoLic However, because of lus murmur 







is-r*— rrs: 



Fig G9 (Case I) — Tvpicil aortic stenosis, no associated anomalies The 
trocardiogrom suggests left \cnlnctilar cnlargemenL Phonocardiogram recorded 
o\cr the aortic area rcicals a svstolic murmur of high amplitude and a normal 
second aortic sound Tlic carotid artcnal pubc tracing shows a slow nso, nmcrolic 
notch, plateau and sjstolic vabrabons 
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his physical activihes have been restricted He always is very pale His mental 
and physical development is normal 

On physical esaminabon the patient showed marhed facial pallor The heart 
IS enlarged to the left, the apical impulse broadened and heaving A coarse systohc 
thrill IS felt over the aortic area and of lesser mtensity over the carobd arteries 
A loud, coarse and high-pitched systohc murmur is best heard over the aorbc 
area The second aorbc sound is well defined and of normal intensity The blood 
pressure is 94/70 

The elecbocardiogram shoivs regular smus rhythm, no axis deviabon The 
QRS complexes are of high voltage RT 1, 2 and 4, are depressed and the T 
waves are inverted m all leads These changes indicate left ventricular enlarge- 
ment The auscultatory findings are confirmed by phonocardiographic exanima- 



linnmLl? “ enlarged to the left and the apex is displaced 

“Ei'K^ogram reveals no abnormahty of the aorta (The arrow 
indicates the level of the aorbc valve ) 

shovvs^simlfwl* tracmg recorded over the right common carobd arterv 
hi notch, sy'stolic vibrabons and a plateau (Fig 69) 

npcxheinadMlnL?^'’^ ^ considerably enlarged to the left, the 

Angiocvd^oEranliv rpi ahniroal pulsatory phenomena are observed 

« die single®^, ^Fig^V hy^iertrophy and diktabon 

O 'IT 

llic ***** Dilated Ascending Aorta. Anomalies of 

Pul'cni had a^rdne°m,^“° His father is a physician who discovered that the 
for examination the diaim uionAs of age At that tune unbl referred 

pndcnt, himself a nlivslp,^ “ ductus artenosus was entertamed The 

i^ndball, svnmmiL^nuTsl.inr TT Professionally and in sports, mcludmg 
of precordial pain and nm ® i" f941> he expenenced a severe attack 

iiod frequcn? “pnaUrL Smce then he 

reduction of his professioi^ prwrdial pressure, necessitabng a marked 

“re rcLcvcd b> walking odvdbes Occasionally, the pabent’s anginal attacks 
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On physical exaimnabon Jie appears to be well developed The cardiac dullness 
is enlarged to the left, the apical impulse broadened and heaving An intense, 
coarse thrill is felt over the aortic area and artenes of the neck Auscultation 
revealed a very loud systohc murmur best heard over the aortic area and trans- 
mitted to the carobd arteries The second aorbc sound appears to be of low 
intensity, bemg closely followed by a prolonged decrescendo, almost musical dias- 
tohc murmur Phonocardiographic examinabons confirmed the auscultatoiy findings 
(Fig 71) Blood pressure was 142/92 mm The electrocardiogram reveals regular 
sinus rhythm, left axis deviabon and shows inverted T waves m the standard 
leads (Fig 71) These changes suggest left ventncular enlargement A pulse 
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Fig 71 (Case II) —Aortic stenosis, dilated ascending arch, anomahes of tlic 
aorbc arch The electrocardiogram suggests left ventricular cnhrgcmcnt Phono 
cardiographic records reveal a systolic murmur of Iiighest amplitude over the 
aorbc area The second aorbc sound is of dimmished amphtude A prolonged 
dccresccndo diastohc murmur is best recorded over Erb's point The carotid 
artenal pulse tracing shows a slow rise, an anacrotic notch and s}stolic vabratlons 


tracing recorded over the right common carobd artery rcv'eals a slow nsc, an 
anaerobe notch and svstolic vibration ( Fig 71 ) Fluoroscopj shows considerable 
left vcntncuHr hvpcrtrophj and dilatnbon Tlie ascending aorta seems considcr- 
iblv dilated, showing dvnamic s>’Stolic pulsabons Tliis is even seen to n belter 
advintige in a slight left anterior oblique view (Fig 72) 

Angiocardiograpbv rev oils a marked dilatabon of the ascending aorta 'Hi'' 
aorbc arch has an irregular outhne with distinct!} nirrovvcd and sharp!} angular 
transition to tlic descending iiorbon Tlic cervical arteries ippeir rather wide and 
somewhat tortuous (Fig 72) 
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Fig 72 {Case II) —The left ventricle is hypertrophied and dilated The 
ascending aorta is markedly dilated The isthmus is sharply angulated and the 
descending aorta is irregularly narrowed 


Case ni, Snbaorlic StenosiB. Peripheral Signs Ordinarily Consid- 
ered Those of Aortic Valvular Stenosis 

® h ti hoy of 9 A cardiac murmur was discovered at the age of 6 months 
and tho diagnosis of congenital heart disease was made At 7 years of age this 
general diagnosis was confirmed by mvesbgatioiis at the Mayo Clime. Several 
monliis ago tho pahent dei eloped fever and weight loss leadmg to hospitahzabon 
of "ill Blood cultures svere found posibve for streptococcus viridans Because 
^ e presence of a S}'slohc and diastohc murmur over the ‘hase” the diagnosis 
F^'enl ductus arteriosus with superimposed bacterial endartentis ivas made 
found dunng a surgical explorabon The physical e.vam- 
clnViViir.^ 1 admission revealed a febrile, pale white boy with mild 
was F li "Fhc heart was enlarged to the left A coarse systohe thnll 

c o\er the aortic area, where also a loud systohe and diastohc murmur 
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was heard The pulse svas rapid and small, the blood pressure being 90/70 niin 
of mercury The liemoglobin was 66 per cent and the blood cultures were posi- 
tive for streptococcus vindans alpha There were no other contnbulory posilue 
Endings The pabent died on tlie thud day after admission 

The postmortem axarmnabon showed subaortic stenosis, subacute bactcnal 
endocarditis of the aortic valve without diminuhon of the orifice, marhed left 
ventncular hypertrophy, supravalvular mveohe aneurysm of the aorta, and acute 
fibnnous pencardibs On opening tlie left ventricle tlie outflow tract appears 
markedly narrowed due to a circular while fibrous appearing tissue of about 1 cm 
m widtli extending to within 3 mm of tlie level of the aorbe ring Near the 
valve there is a ndge showing an elevabon of about 3 mm The diameter of the 
left ventncular outflow tract at the subaorbe stenosed region is 7 mm 

Case rV. Subaortic Stenosis with Narrowed Aortic Isthmus 

S F , a boy of 14^,^, has been asymiptomabc tliroughout Ins life Although 
from time to bme the pabent attends a cardiac clinic for rouhne examinations 



Fig 73 (Case IV) —Subaortic stenosis walli narrowed aortic isUinius Tlie elec- 
trocardiogram shows cvadcncc of marked left ventncular cnkargcmint 

and has been advased to limit his physical acbvabes, Jic aclualK 

available athletic acliiitics A cardiac murmur was discovered in tarl> cliildnooa 
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dunng a roubne examination In the clinic the diagnosis was considered to be 
mten'entricular septal defect 

On physical exanunation he shows considerable pallor which he considers his 
normal complexion The heart is considerably enlarged to the left, the apical im- 
pulse bemg bloadened and heavmg A coarse, vibratory systohc thrill is felt best 
over Erb’s point and the cervical arteries A loud systohc murmur is heard with 
maximal mtensity over Elrb’s point, transmitted to the artenes of the neck The 
aortic second sound is well heard and of normal mtensity Phonocardlograms con- 
firm the auscultatory findings The blood pressure was 94/72 mm 

A pulse traang recorded over the right eommon carotid artery shows a very 
sloivrae, an anaerobe notch, a systohc plateau and systohc vibrafaons 

J"® electrocardiogram reveals regular smus rhythm, marked left axis deviation, 
y complexes of unusually high voltage RST, 1 and 2, are shghtly depressed, 
e evated in lead IV Ti is diphasic The changes suggest marked left ventncular 
enlargement (Fig 73) 

Fluoroscxipy and convenbonal radiographic exammabon revealed considerable 
^ enlargement, parbcularly to the left and shghtly to the right The left 
sVirn pulsabons appeared rather sluggish Angiocardiographic exammabon 
nciill ^'^e valve to be apparently normal Below it there is a persistently 

cTiomi^ " Se The bansibon of the aoibc arch mto the thoracic aorta is 
Sharply angular, the isthmus itself bemg narroived 

Case V. Aortic Stenosis Anomaly of Aorta. Cerebral Dysfunction 

remn!nfl’f ^ cardiac murmur discovered durmg infancy The mrl 

spelb Dunne the headaches and occasional fambng 

'feon,d3iScn^R expenen^ almost sveekly attacks of blurred 

spells without convu’lcimi headaches with scotoma Frequent fambng 

V Ste h„ b.e. .l,„dtos . 

be nonnal comple^on and body 
O'er the aortic areZ^Frb’e e^gement A coarse vibratory thrill is felt 

murmur is best heard over artenes A loud, harsh, systohc 

nock. The sectmd a^rsouS T transmitted to the arteries of the 

fhint prolonged dlas^c intensity and closely followed by a 

auscultatory findings are midstemum. These 

An artmd nV,!^ f confirmed by phonocardiography 

'wls a very slow rise an"rmi^”H^^^ common carobd artery re- 

' ''h 90/70 nrnT” notch, a plateau and systolic vibrabons The 

^and moderate amount of symmetn- 

^“•^dcred to todicate a accentuabon These changes 

^ch L ceS 1 similar to that seen in a 

^orders No cvudence of a f^lW^ ^yPPSlycemia, toxic and metabolic 
fcn‘^^“^'"''^l^tlonof oSE”:^"y“ eP'lepsy was found 

d It was also not^^W il ^ dmunubon m the degree 

, nietd"” 

^"'■''Pcmpnl e-taroinabon sbm,, no evidence of 

dtSSb"™ Wi; ‘“■'*”8 ««a la maAedlv d.lai.d, ahoaving d^le 

» -lad ddalabon ,be „oe„d,ng 
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aorta and the aortic arck The transition to the thoracic aorta is sharply angular 
(Fig 74) 



Fig 74 (Case V) —Aortic stenosis, anomaly of aorta The ascending aorta rs 
markedU dilated Tlie istlimus show-s a sharply angular dcformit) 


Case Aortic Stenosis Coarctation of the Aorta 

T W is a bo> of 5 The pabents birtli and earlj deiclopment has been per- 
fectly normal There is no Iiistory of ci'anosis, d)’spnea, etc. In February, 1910 
he contracted measles at which time his phj-sician discoiercd a loud s>-stolIc 
murmur oser the aortic area Tlic parents had never been told prcvaoiisl) that 
the child had a murmur 

Physical cxaminabon reveals a well developed boy of healtln complexion 
There is no apparent cardiac enlargement An intense systolic thnll is felt over 
the aorbe area and over the artenes of the neck Tlie pulsations in the 
extremities, femoral, popliteal, postenor bbial and dorsalis pedis, arc felt vnlh 
the greatest difficulty On the otJicr hand, faint but definite arterial pulsations arc 
felt over both scapulae and upper intercostal spaces poslcnorlv A loud, coarse 
systolic murmur is best heard over the aortic area and over the carotid arteries 
The second aortic sound is of normal intensifv These auscultatory findings are 
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confirmed by pbonocardiographic examination ferial pulse todngs 

over tbe carotid artenes show an anacrotic notch, systolic plateau and systoHc 

vibrations (Fig 75) Simultaneous pulse tracings recorded over left radial and 


ARTERIAL PULSE i LEFT COMON CAROTID 



.LEFT FEliORAL ARTERY j 



left radial artery i 


notcJv^iVio cl —Aortic stenosis, coarctation of the aorta The anaerobe 

tradniT tnili/Ti' systolic vibrabons and plateau recorded m the arterial pulse 
aortic stennsicl^ ventricular outflow tract (aorbe or sub- 

iiacdnEs rcveil tl, “^^«>usly recorded left radial and left femord arterial pulse 

u cbaractcrishr-illt r precedes the femoral pulse by 0 03 seconds This 

'•naractcrisbcaUy found in coarctation of the aorta 


icconds (Normdlv radid pube to precede the femoral pube by 0 ( 

iFic 7 ^ femoral pube precedes the radid pube 0 04 to 0 08 se 

1) Blood pressure readings were 112/68 in the left arm and lUf 
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above 1.25 mg per 100 cc (whole blood) Davidson^ reported that 
the average serum bihrubm level was about 5 mg However, some 
infants showed chmcal icterus with a serum bihrubm of 2 mg , while 
others faded to become icteric at 10 to 12 mg Waugh,® Husch® and 
Ross® sumlarly found that 5 mg per 100 cc represented the level at 
which icterus was first manifest Larsen and With® found the threshold 
to be approximately 9 mg per 100 cc This variation m threshold is 
m part due to differences in techmcs employed by the various mvesh- 
gators and m part to the difficulty m determmmg early icterus m the 
newborn Larsen and With® pomt out the great discrepancy between 
the adult threshold and that of the newborn infant, the adidt develop- 
mg jaundice when the bdunbm rises over 2 5 mg per 100 cc The 
explanation for this difference is not clear nor is the explanation for 
the variation m the threshold m infants apparent Several writers at- 
tribute such variation to differences m the slon and elastic tissue of 
infants 

The erythema characteristically present m the slon of the newborn 
infant renders difficult the detection of famt icterus Icterus may first 
become apparent m the palate and then the skm and sclerae, although 
the edema of the eyehds present m most newborn mfants usually pre- 
vents the early detection of scleral icterus Smith'^ pomts out the value 
of pressure by the finger or by a glass shde m reducmg the erythema 
of the skin, thus makmg manifest the presence of famt icterus 

Numerous theones have been suggested to account for physiological 
jaundice or icterus neonatorum The most vndely accepted theory is 
that the polycythemia present m the fetus as a result of the relative state 
of anoxia dunng mtrauterme life is no longer required followmg de- 
livery when aeration of the infant’s lungs makes oxygenation of the 
blood an efficient process Hence, the excess red cells are destroyed, 
giving nse to an excess of bihrubm Smce no correlation has been found 
to exist between the degree of reduction of the red blood count and the 
hyperbilirubmemia,® an additional explanation is necessary to account 
for the jaundice This has been explamed by the immaturity of the hver 
of the newborn infant, resultmg m its failure to excrete bihrubm to a 
degree sufficient to mamtam a normal serum bihrubm In favor of this 
hj'pothesis IS the higher mcidence of jaundice m premature infants 
whose livers, less mature than those of full term infants, function even 
less efficiently 

Although the above tlieoiies may accoimt for the development of 
physiological jaundice, they do not explam the presence of an elevated 
''^serum bihrubm at the tune of birth, assummg that the stimulus to 
^ 'estruction of red blood cells is the spontaneous respuations of the 
uom The elevation of serum bihrubm at buth cannot be due to 
overproduction by the mother masmuch as the mothers serum bih- 
rubin at the time of dehvery is normal Several writers subscnbe to 
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the Movrfug theory proposed by Schick* 

serum blliiuba at birth Hemoglobin released by the destoction of 
maternal blood in the placenta is made available to the fetus, thus 
mcreasmg the infants bilirubin This hypothesis has httle factual evi- 
dence to support it, however, up to the present time, no other satis- 
factory explanation for the elevated serum bilirubin at birth has been 

proposed t i ^ 

If the above theories are accepted as the logical basis for the pres- 
ence of an elevated serum bilirubm at birth and the development ox 
physiological jaundice, then the conclusion may be drawn that physi- 
ologicai jaundice is extremely unlikely at birth but will make its 
appearance some time after the birth of the infant. Consequently, one 
may also conclude that Jaundice at birth is the result of hemolysis of 
red blood cells due to a pathological process existing pnor to deUvery 
(as in erythroblastosis fetalis) ox to an abnormality or disease within 
the iiver 

CASE PBESENTATIONS 


Cafie I Coogcaitol Atresia of the Bile DucU 

BJtG tbc fourth child of healthy parents, whose sibling* had a nonna) part 
hbtory wo* bom at term foiknviDg a short, uncomplicatad labor Faint jaundice 
was visible at birth ond the plsceuta and vembe >veie said to be nonnal The 
(ofant, motLet asd father were RH-oegattve, The Uvet was felt 2 fingerbieaidths 
bdow the costal margfa and the spleen 1 fingerbreadth. The infant s red ccnml was 
5 8 million, bemogioWa 17 gm., and there were 2 normoblasts per 100 white blood 
cells The cord blood WoMermaim test was negative, r my of the long bones 
showed no abnormalities. 

The infant nursed well and appeared normal ercept for the icterus which 
gradually Increased Frequent blood counts continued to show normal i^mogjobta 
and red count The liver became somewhat larger but the tpleem wtis no longer 
palpable on the third duy of life Nonnal meconium stooU were passed but on the 
fifth day of life the stool* appeared grayish vi^jJie in coIot Sormn bilirubin on the 
ninth, day of life was 10 mg. pet lOO cc. the van den Brr^ reacthm was iinrao- 
dlate direct, and bile ww present in the urine. No bile pigments w’eie demon 
itrahle In the stools which eoDthwed to be light In color, and the serum blllii>in 
ilowiy but steadily rose until on the thirtieth day of hfe it hod attained a level of 
20 tn* per 100 cc. The liver on this dnv was polpoWe about 4 fingerbreadths 
below the costal margin and the spleen which had enlarged again >vfls down about 
2 fingeibreadths. 

An erploratory laparotomy was performed on the forty four day of life reveal- 
ing atresia of the hepatic arrd common bile ducts Follm\1ng operaticra the infant 
developed a pneumonia which failed to respond to sulfadlorino and penicillin 
therapy and death occurred on th« fifth postoperettva day 


Holmes^ In 1910 reviewed over 100 infants ivith biliary tract ab 
normamies and reported that none of tbese patients had jaundice at 
birth He slated that the icterus became visible in from hvo to five 
days Since the publlcauon of his paper, several authors have pointed 
out that (autidico may bo present at birth in infants with congenital 
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atresia of the bile ducts Jaundice may not appear in patients 

with congemtal atresia imtil two or three weeks after birth According 
to Baker/^ pafaents with onset of jaundice after the second week of 
life are rare Because of the number of patients with jaundice begm- 
ning between the fifth and fourteenth day of hfe, the suggestion has 
been made that the jaundice due to bdiary atresia begms relatively 
late m aU patients and that the icterus of early ongm is due to physio- 
logical jaundice 

As the jaundice mcreases m mtensity, it changes from the golden 
yellow color characteristic of physiological icterus to a greenish-yeUow 
color This may be noted at any time from 1 to 3 months of age, de- 
pendmg on the rapidity of the nse of serum bihnibm Ladd and 
Gross^^ stress the fact that once jaundice appears the mtensity of the 
color never decreases 

The hver may be enlarged at buth but, m the majonty of patients 
with congemtal atresia of the bile ducts, the hver is normal m size at 
birth and very gradually enlarges, frequently reaclimg the level of 
the umbihcus and becoming qmte firm The spleen similanly may be 
enlarged at birth but is usually not palpable. As the jaundice deepens, 
the spleen becomes palpable and gradually mcreases m size 

The mecomum of infants with congemtal atresia of the bile ducts 
may have a normal green color Mecomum begms to be formed about 
the fourth month of mtrauterme hfe and ivill be bile-stamed, pro- 
vided the blockmg of the bihary tract does not become complete be- 
fore the fourth month Whether or not the mecomum appears normal, 
the stools m patients with atresia quickly become white or clay-col- 
ored and greasy As the jaundice increases, the stools occasionally 
appear shghdy yellow This may be due to admixture of the deeply 
colored urme With the stool or to the secretion of bile by the mtes- 
tmal mucosa which is mtensely stamed with pigment In such m- 
stances, the bde may have stained only the outer surface of the stool 
and exammation of the inner portions wiU reveal the absence of bde 
pigment 

The urme becomes dark shortly before icterus appears and per- 
sistently reveals mcreased bdirubm Traces of urobdmogen may be 
detected early m the disease but this soon disappears from the unne 
Accurate detenmnations of urme bihrubm and unne and stool uro- 
bdmogen by the newer methods have not been reported in such pa- 
tients Further work along these hues may permit the earher diagnosis 
of congenital atresia of the bde ducts 

■Vt. 

^ n. Temporary or Intermittent Obstruction of the Bile Ducts 

J L , the first-born of healthy parents, was delivered normally at term Jaun- 
js present at birth and the first unne voided was very dark and gave a posl- 
test for bile The placenta and vemix were normal m appearance The hver 

c not enlarged and the spleen was not palpable The infant’s blood was Rh- 
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and blood counts shortly after birth and at tubsequent tater^ 
mXrs «nolo^ca\ test for wki!S> 

KTum bUlrublu ilx boon after ddiveiy was 35 mg P« WO cm, on ^ 

6^, tenth day 1 mg., tfcrteenth day 10 mg , tvsenty third day 12 n>E-. 1^?^“ 
d^8 mg , tWi^ fifth day 65 mg. and on Ae for^-see^ day 10 
On the dghth iy of life the Uver wni palable aW 2 flngeAreadtha below to 
coatal margin and to Up of the tpleen wai palpable. The Infant a me^tra a^ 
peared^Snal In color Urine tejted by to methylene blue tedi^ ihorwrf 
S»d yariaUons in bilirubin from day to day The itoola which becaM Ught 
In color dating to fint week of life, gave negaUve tests for Wle plpn®t but on 
several occasioM were normal In color and were positive for bll^ Tmtmgnwl 
Infant f couuo he appeared in good health and gained weight. The fluc^oons in 
serum and urine bilirubin, together with the occasional appearance of bile pigm«t 
In the stools, led to the ^gnosis of obstructloD of the bile ducts, perhaps b> 
Inspissated bOe A duodenal tube was passed end £0 per cent magnesium sulfate 
was in|ected into dte duodenum on three consecotivo days. FoBowing this pm- 
cedme, or coincidental ^vllh It, the Infanta Icterus gradu^y faded, the Uver re- 
turned to nonntl lire and the stools appeared normal In color The serum bUimbln 
reached 1 mg per 100 cc. on the sifty-thlid day of life. 


Temporary or intermittent obstruction of the bile ducts by mucus 
or Inspissat^ bile gives rise to a clinical picture which usually simu 
lates that of congenital atresia of the bibary tract When such obstruc- 
tion is complete, it is impossible to distinguish the condition from 
congenital atresia However, In infants with fluctuating levels of 
serum bilirubin, together with the inlennlttent appearanco of bile 
throu^out the stool, the diagnosis of temporary obstruction by mucus 
or bile should be considered Several infants reported in the literature 
whose jaundice disappeared despite the diagnosis of inoperable 
atresia of the bile ducts had, in all likelihood, mucus or bile obstruc- 
tion of the bile ducts Sneil/ng^* has recommended the administration 
of milk of magnesia and bile salts wiih feedings, togetiier with the 
administration of magnesium sulfate by duodenal tube, to patients 
whose obstruction may be due to inspissated bile or mucus 


Caae HL Congenital Syphilla 

J F ft fint-bom, was ddlvered al term following a *hort labor He was td 
TOltted to the bosplul npproximfllely four hours birth because of fatmdlce 
prwnt at the time of delivery The birth weight was 6 pounds, 2 ounces and 
the Infant did not appear UL DeBnite Icterus of the »fcin and mucous membmnes 
present The vemli and placenta ivere reported to be normal by the attendlna 
ph>'slcian. The Infants liver >va3 2}^ fiugcrbrefldths below the costal margin and 
the spleen was enlarged to about 1 Bngerbreadth, The remainder of the physical 
fxaminaaoa ™ aw for mUd, pitting edem* of to Imwr oit«ralU« 

bitobln ohuiMd .h^y admialoD to tho boopltal, wa, 4 mg per 
teactha. The infant, red bkod count ^ 
5 million, ll^ hemoglobin 15 gau and smear revealed Q nucleated red blood 

PM^ blood cidtora a’cre negaUie The meconium And ttoob which 
mb^uently wm normal in color X raw of the infants long^oTS 

waled 0 marked osleochondrltl, and to Infont s Wawermann and Kahn lotts were 
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positive The mother s serological tests for syphilis likewise proved to be positive, 
the mother demed havmg received any antduetic therapy The infant was started 
on penicillm therapy and sixteen days after the onset of treatment the jaimdice 
had disappeared At 3 months of age, the hver and spleen no longer were enlarged. 

Although most discussions of jaundice occurring durmg the neo- 
natal penod mclude congemtal syphilis m the differential diagnosis, 
frank jaimdice m the course of congemtal syphilis occurs infrequently. 
Certainly, icterus at birth due to congemtal syphihs is most xmusual 
Congemtal syphihs with jaundice may simulate erythroblastosis fetaHs, 
with enlargement of the hver and spleen and with anemia However, 
other stigmata of syphihs assist m makmg the correct diagnosis mas- 
much as these infants have a severe infection In such infants, a well 
developed osteochondritis is usually present and frequently a penosh- 
tis The mother’s serological test for syphilis is, of course, of chief im- 
portance m the diagnosis 

The edema which is present m some of the patients with congemtal 
syphilis IS probably due to the diffuse hepatitis which results m a 
marked lowermg of the serum protein with reversal of the albumm- 
globulin ratio 

DISCUSSION 

Three patients have been presented to illustrate a few of the prob- 
lems concerning jaxmdice noted at birth Although the presence of an 
elevated serum bihrubm at birth m most infants makes possible the 
“physiological” appearance of jaundice at birth, the possibility seems 
to be remote, on theoretical grounds all mstances of jaundice noted 
at the time of dehvery may therefore be considered pathological m 
ongin 

Halbrecht^” has designated jaundice which appears m the first 
twenty-four hours after buih as icterus neonatorum precox and differ- 
entiates this type from physiological jaundice which he beheves makes 
its appearance later He contends that this early type of jaundice is 
due to the passage of isohemagglutimns anti-A and anti-B from the 
mother to the mfant where they hemol>’ze the infant’s red cells and 
produce an mcrease of bdirubm Such a mechanism could give nse to 
jaundice present at birth smce the pathological hemolysis of red cells 
may occur m the fetus pnor to dehvery, the situation hemg similar to 
that found m erythroblastosis fetahs 
The need for further studies of the Rh factors, the Hr factors and 
mcompatibility m the A and B blood groups m patients ivith jaimdice 
birth IS obvious In view of the fact that some patients with con- 
' tal atresia of the biliary tract may have jaundice at buth while 
^ may show inibal jaundice two to three weeks after dehvery, 

' nssible that the early jaundice is due to factors other than the 
? _ per se This may similarly be true of other diseases apparently 

aponsible for jaundice present at buth 
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TREATMENT OF TOXEMIA OF PREGNANCY 


Foster S Kellogg, M D " 

This paper considers certain aspects of the treatment of preeclamp- 
sia and eclampsia as defined m the Amencan Classification of Hyper- 
tensive-Albummunc Pregnancy (Group B), whether or not super- 
imposed on essential hypertension or Ae nephropathies (Group A) 
In 1937^ and m 19^® I reviewed more broadly the problem of 
toxemia of pregnancy, attemptmg to brmg our knowledge up to date 
withm space limitations 

A large portion of this matenal, which was unpubhshed till now, 
was presented as part of the “Walter Chanmng Day” program (1946) 
before the alumm of the Boston Lymg-m Hospital My talk was pre- 
ceded by a discussion by the Smiths on their concept of the endocnno- 
logical etiology of eclampsism ( George Van S Smith) and prophylactic 
treatment with stdbestrol and treatment of the estabhshed condition 
with the “antitoxm” substance called at the moment PPs (protective 
pseudoglobuhn factor) (O W Smith) 

For completeness tibey have kmdly supphed the following bnef 
summary of theu talk, together writh six recent references— three pub- 
lished, one soon to be pubhshed and two to be published m the 
future ® 


PROTECTIVE PSEUDOGLOBULIN 

“Smce 1933, when Smith and Smith first published results on a 
difference between normal and toxemic pregnancy as regards the 
amounts of gonadotropic and estrogemc hormones m the blood and 
unne, these mvestigators have contmued theu studies of hormone 
levels m pregnant and nonpregnant women and have, furthermore, 
gamed evidence for /the presence of a toxm m the cuculatmg blood 
of women durmg menstruation, labor and late pregnancy toxemia 
The formation or release of this toxm m these situations appears to be 
dependent upon withdrawal of hormonal support from endometnum 
and decidua The analogies between these three processes have led to 
the concept that a menstrual-hke phenomenon is mvolved m labor 
and that toxemia results from changes entuely similar to those which 
' I y occur at term, the difference bemg that the products of con- 
“on and the source of the toxm are retamed Accordmg to this 
^ therefore, the signs and symptoms of preeclamptic toxemia 

“ Clinical Professor of Obstetrics (Retired), Harvard Medical School, Consult- 
V Obstetriaan to the Boston Lying-in Hospital 
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are directly referable to the presence of a toM in the arci^ting 
blood, its formation being associated with withdrawal of estrogen 

and progesterone ” . , , , t 

“The Smiths have shown that the premature withdrawal of estrogen 
and progesterone which characterizes late pregnan^ accidents rnay 
be prevented by diethylshlbestrol, the mechanism of this effect bei^ 
increased utilization of chononic gonadotropin for the placental elab 
oration of these steroid hormones For the definitive treatment of pre- 
eclamptic toxemia, they have recently been worlong with a factor 
protective against the todn which they have found in the pseudo 
globulin fraction of fluids associated with tissue damage. This factor 
they term protective pseudoglobuhn, or PPs In s« therapeubc tnals 
upon patients who had already been under a routine toxemia regimen 
for one to three weeks, admlnistraticn of PPs was followed by a 
marked decrease in albuminuria, a drop in blood pressure, parbcularly 
the diastolic, and a loss of weight In four of these patients this effect 
was maintained for as long as injections were continued, whereas 
omission of therapy resulted in recrudescence of toxic signs In two 
of the mote severe cases the Initial improvement was not maintained 
by continued injections but in one of these the administration of twice 
ai much PPs again brought toxic signs under control The effect of 
diethystilbestrol upon patients already showing toxic signs was also 
mvestigafed It was concluded that the presence of toxin prevented 
this compound from stimnlating the placental secretion of steroid 
hormones The value of this drug in late pregnancy toxemia is, there- 
fore, limited to its use as a preventive measure, whereas PPs, when 
certain difficulties in its preparation shall have been overcome, prom 
ises to be a valuable aid In definite therapy ” 

I am mcompetent to cnUdze the Smiths work. Whatever one con- 
cludes in respect to treatment from their limited amount of material, 
their studies have served to demonstrate the absolute necessity for 
dally quantitative determinations of the urinary albumin in following 
the course of a preeclampsia (a point I have emphasized for ten years) 
for purposes of prognosis and for determining the optimum time for 
Interruption of pregnancy Moreover, they have devised a simple 
method for this determination ' 


A CONCEPTION OF SIANACESIENT 
My conception of treatment of hypertensive-albumlnuiic pregnancy 
In no way differs from that of otheis-at least theoretically It dates 
back to the veais just after World War I when Dr Burton Hamilton 
with feb ideas on heart disease acquired from MacKenzie, began 
his truly outstanding contributions to an understanding of the hSrt 
in pregnancy at the Boston Lying in Hospital the results of which 
• Space doa not permit the deUOed method but It may be publlihed won 
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were his textbook® and a highly sabsfactory reduction in cardiac mor- 
tahty m the chnic and m the private work of our staff This mortahty 
reduction was largely brought about by the decline m use of hyster- 
otomy m cardiacs V^atever else the vanous manifestations and be- 
haviors of hypertensive-albunununc pregnancy have behmd them 
they are all essentially vascular although they develop at different 
rates of speed With Dr Hamilton, and based on his ideas, I wrote 
several papers on what, for lack of a better term, we called “Recur- 
rent Toxemia ” We showed that some success could be obtamed m 
potential toxemias by the same routme of observation and precau- 
tions he had developed for actual cardiacs This was long before we 
had even a partially satisfactory classificabon of hypertensive-albu- 
mmuno pregnancy What is said here represents the refinement and 
crystaUizabon of this idea through the last bventy-odd years 

In 1944 Eastman and Steptoe^® analyzed 2418 cases of preeclampsia 
seen at Johns Hopkins Hospital from January 1, 1924 to December 31, 
1943 m an effort to determme the causes of “toxemic failures ” They 
state that “the wide variety of causes responsible for these failures 
dlusbates so clearly the everlasting vigilance and wary alacrity neces- 
sary if preeclampsia is to be managed successfully” 

As bme has passed and the tentabve classificabon has clarified the 
mdividual case and a variety of beatments of established toxemic 
condibons has been observed, I have become more and more im- 
pressed with the fact that established condibons in eclampsism do 
not yield to any available beatment other than that of emptymg the 
uterus This procedure loses babies— dependmg on their gestabonal 
age, the method of mterrupbon of the pregnancy, whether or not the 
pabent has eclampsism or toxic separabon, or both, and hence is “tox- 
emic failure ” A given pabent’s condibon for mterrupbon can be un- 
proved greatly m a variety of ways, but these are not cures In eclamp- 
sia we can conbol convulsions by several methods— with the verabone 
regunen, perhaps more slowly and safely with magnesium sulfate m- 
bavenously although we do not yet know, perhaps by other methods 
—and so are able to empty the uterus with the pabent a preeclampbc 
mstead of an eclampbc, with more safety for the mothers and, at tunes, 
more for the babies In severe preeclampsia, the same methods pro- 
duce the same unproved results 

If these observabons are true the answer to our problem hes m 
prevenbng m so far as possible the development of these estabhshed 
condibons m every pabent The Smiths’ endocrmological work shows 
''■many mstances a six to eight weeks’ lag between imbalance of 
xjional curves and the appearance of chmcal symptoms It is my 
'^ 1 , and apparently theus— on the basis of them advocacy of sbl- 
csterol from the beginning of pregnancy— that whatever the climcal 
approach, it should be apphed long before the appearance of this 
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unbalance. 1 understand that soon a reasonably large BMober of 
no^ pre^ant women svffl be -stilbestTol conducted tiuou^ont 
pregnant wth a control group This should throw some light on 
“stabestrol toxemia prophylaxis” 


the “SUSPECT TOXESHA GROUP” 

In cardiac disease the carefully made diagnosis by well established 
methods permits the immediate segregation of this group for extrao^ 
dinaxy observahon and precautions throu^out pregnancy Although 
every pregnant woman is potentiaily a eandiate for toxemia of preg- 
nancy It is not possible practically to give all the same extraordinary 
observation and precautions as applied to the known cardiac, nor is it 
practical for all patients to subject thomseKes to this It, therefore, is 
imperative for us to select to the best of our abihty a "suspect toxemia 
group” and labor over them faithfully and persuade them (often by 
fear) to take the ordered care proper for a potential toxemic. Not all 
this "suspect group” ivill develop toxemia, but hvo results appear to 
come from this system iu my experience, (1) many babies will be 
salvaged, and (2) many women who mi^t have developed toxemia 
either by historical right or on suxpicaon will not so develop it If I 
have a cnhcdsm of the obstetnaan in general it is only that this selected 
group IS, on the basis of review of case experience, too small, or to 
put it another way, I have seen many established toxemias in which 
one of two things appeared true in retrospect, either the patient should 
have been “suspect" and hence had special care and precautions,* or 
prenatal care had been Inadequate for gcxid results, especially In 
regard to uncontrolled excessive weight gahi These cases are impres- 
sive not only m the clinic but in private practice 

Selection of Cases -A. given patient should be placed in the “sus- 
pect group," with consequent special care, in the following cxmdihons 
established vascular disease, familial history of vascular disease, 
chronic glomerular nephritis, a history of acute nephnUs, diabetes, 
history of scarlet fever, pvehtls-pyeloncphritis m childhood or adult 
life, previous "pregnancy toxemia," history of stillbtrth or premature 
delhery of a living child with or without toxemic manifestations, a 
history of sterility or habitual abortion obesity, low basal metabolism 
with or svithout high blood cholesterol, a diastolic pressure of 70 or 
more on hvo or three obscnatlons and a toxemic appearance 


Hkj importanM of apppirance « exemplified by Mrs C who h»d a loxio sera 
rati™ of th« plncMla lyilh n Couvelalro oleiui and a dead baby aliboash tW 
^ except a 4 pomxt weight gain fa a 

and sUgblesi possible trace of albumin once- but whose nnoearance fad .AoT 
P««d me Ibat 1 bad faimedfalcly in her earlier preg^ K m 

pavaullon, fa spite ot an otherwise negaUve Tr.1 



1196 


FOSTER S KELLOGG 


pregnancy was uneventful but ui the second the patient became careless of her 
prenatal care, with the above result She is now pregnant again and her behavior 
IS perfect 

Importance of Rigid Management —Having placed a given patient 
in the “suspect toxemic group” on these grounds, a conference with 
husband and wife is called for, at which a written detailed routine 
for care is given them and the grave need for its observance is empha- 
sized If they have already had a dead baby as a result of toxemia 
it is easy to be convincing, if not, constant reiteration wiU be neces- 
sary at each visit The routine for care is the same as for a pregnant 
patient with rheumatic heart disease, with which aU are famihar 
Agam and agam it has been demonstrated that the exact detailed 
observance of this routine speUs the difference between success and 
failure I have seen repeated examples of carelessness on the part of 
obstetiician, chnic or patient, or all, when reviewmg an estabhshed 
toxemic condition It is the obstetrician’s duty to see that neither he 
nor the patient is careless, it is not the patient’s business to ask for 
extra prenatal visits. 

Points in Prenatal Care.— I would emphasize certam pomts in this 
extreme prenatal care for the suspect toxemia group 
Frequency of Contact Between Doctor and Patient— 1 consider 
visits every two weeks dunng the first sixteen weeks and weekly visits 
thereafter an essential part of this care Unne specimens should be 
seen every week for the first sixteen weeks and twice a week or every 
other day thereafter At each of tlie visits the weight gam, blood pres- 
sure and unne findings are discussed openly with the patient She is 
checked on her amount of rest, carefulness about wet feet, cold ex- 
tremities, emdtional state At each visit the height of tlie fundus is 
measured— preferably by a Ime on the patient’s abdomen to the sides 
as weU as the top The patient is asked to replace this hne with 2 per 
cent mecurochrome when it washes faint m order to gauge the growth 
or lack of growth of the baby Hormonal studies are of help, pre- 
lumbodorsal splanchmcectomy blood pressure studies each two weeks, 
if available, may prove useful m following each case 
Weight Gain- Edema is frequently the first sign of impendmg 
tpxemia Unless the weight is charted weekly agamst a normally ex- 
pected weekly gam, early detection of this important sign can easily 
be missed 

'■'’'Mrs D, aged 41, feanng the menopause and newly wed to a man 62, ap- 
five months pregnant on March 21, 1946 Her di^tollc pressure was 80 on 
'>ccasions, her weight 194^ pounds Her appearance was agamst her She 
* ilaced on a “suspect toxemia” regimen and her weight when she was dehvered 
a full term child on July 12, 1946 was 173J^ pounds There was no evidence 
toxenua 
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l.fa T, i paUtnfc with toranla symptoms of sis wroks’ ^ 

wMmnov had had a weight gain of 40 pounds nneontiollea and had lOTt 
fr^d^To^ baby She began this pregnancy atl36 
nmtSenl iho was deKveied at tenn, without “V 

1046^ an 8 pound, S ounce child Her weight at the time of the child a birth was 
ISeM pounds. 


Neither of these patients had anemia or any signs of avitaminosis 
Both were heavily suhsldized. with vitamins and minerals 

Control of the Patient’s Behaoior -This of necessity depends on the 
circumstances of the patient 


Mrs, D of the Bist ease, runs a business in Boston commuting daily from a 
si^hurh She worked each day from 9 to 5 until the eighth month of her pregnancy 
Oar office visits were at 8 30 \ 


Mrs T lived in Saco Maine. Her vista were ntceaarily curtailed but her hus- 
band watidicd hex weight carefalty She is again pregnant and having featued how 
to take care of heitelf will be looked after lo^y 


Mn. hh, whose parents both died In thdr Stfs of hypertensive disease. Is the 
toother of three nontoxcmio girls but essayed a boy against advice and got him 
She started her pregnancy Nvith blood pressoie of 140/90 She never left her com- 
fortable estate ^ter the sixteenth week and I saw her every Sunday morning at 
homo from then until two weeks before term This patient showed albamlnurin 
and Increased hypertension before delivery labor was Induced, her blood pressure 
was st abil iz e d at 180/110 end she is now a candidate for lombodoisal splanch 
uleectomy 


We did the best we could with these three under diSeient circum- 
stasKJes 


TREATMENT OF ESTABLISHED TOXEftHA 
Begardiug treatment of hypertensive-albuminuric pregnancy once 
the condition is established, ^ere is little I can say that is not hnown ' 
This ground was covered in my review of 1045 ® Our results wth the 
veratrone reghnen and with magaesiurn sulfate intramuscularly were 
reviewed in thjs paper and a short ixjnEideraUon was given to the 
advisability of using in its stead 2 per cent magnesium sulfate intra- 
venously as employed by Peters in convulsive states, in those cases 
in which there is a known hypertensive underlie, in order to avoid the 
risk of cerebral accident hy bo rapid alteration in blood pressure as is 
produced by veratrone Recently Willson, reporting on a senes of 
veratrone Seated cases, expresses the opinion that oliguria is more 
1 Jely to take place ivith the use of veratrone than without its use. If 
this Is true It is possibly on the basis of prolonged lowered blood 
pressure It Is appor^t that the final place of verntrono in the treat- 
ment of eclampsism ll« in the study of much additional data in spite 
although my experience does not permit me to 
agree with WUlsons conclusions I believe it most valuaWe in selected 
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cases I have never been able to see the sense of routine treatment of 
eclampsism Our reported senes was short 
Elsewhere we have reported^ a detailed account by Newell and 
Smithwick of the use of lumbodorsal splanchnicectomy m hyperten- 
sive-albuminuric piegnancy I have seen one case— a stenhty patient 
who was said to have become pregnant by a miracle— operated on in 
the sixth month m a desperate effort to save the situation m a severe 
established toxemia based on an mitial hypertension The operation 
was unavailmg, the baby died m utero and was miscarried The pa- 
tient’s blood pressure is now stabihzed at 140/90 so should a second 
miracle occur her prospects are reasonably good under exceptional 
care The operation was not m vam It was mterestmg to note how 
well the patient took the vicissitudes of this unpleasant operation be- 
cause of her willingness to try to keep the baby ® 

I have noted^ that from 1916 to 1945 eighteen of our chmc patients 
have died of toxic separation of the normally implanted placenta and 
some have had miraculous escapes An equal number died when the 
pohcy was cesarean section and when the pohcy was conservative 
dehvery from below The former died of “toxemia” for the most part, 
more than one-half the latter died of hemorrhage, the blood fading 
to clot The production of this condition appears to be dependent on 
the time element Therefore, rapid emptymg of the uterus by section 
probably has a place in certam of these cases The problem is to de- 
termme which ones Smce every “toxemic” is a possible candidate for 
separation, every waiting patient with this condition should be com- 
pletely studied from all possible angles to determme as soon as pos- 
sible that this blood state may be developing ^ Furthermore, there is 
evidence that this condition of the blood may develop m toxemia 
without separation I enlarged on this in detad m the last review ^ In 
a recent paper read m New York, I explamed why I do not think this 
type of death is simply “shock death ” Inhalation anesthesia is surely 
contramdicated m this condition, yet we have often used it 

VITAMIN E IN THE “SUSPECT TOXEUHC GROUP” 

The employment of vitamm E is moot ground smce vitaimn E blood 
levels are not yet determinable m a practical way,^^’ “ and it is usual 
to say that sufficient vitamm E is obtamed m a weU rounded diet 
Yet it IS used by many clmicians m patients subject to habitual abor- 
tion Experimental evidence m animals is only negatively conclusive 
I e every potential toxemic is a candidate for placental separation 
smce synthetic vitamm E m 300 mg doses a day has seemed 
^ 1 1 L.„, I have given it to aU “suspect toxemia” patients 

* More data, by Newell and Smithwick, on lumbodorsal splanchmcectomy both 
1 and in preparation for pregnancy should soon be published 
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With the appearance of toxemic signs and symptoms in the suspect 
and non suspect group, since all are candidates for tone sej^tiOT, 
vitamins K and C and, if available, choline dihydrogen citrat^in add! 

It bon to vitamm E, are indicated in an effort to meet this potenbal blood 
condition should the placenta separate, the use of these is bwed on 
immediate routine tests and signs and symptoms indicated in the 1945 
review.^ and the New York paper 

Three other aspects of the problem ought well be^inveshgated ( 1 } 
The effect of alcohol on the "suspect toxemic group " I have presmted 
a Meager amount of evidence to show tiiat it should be omitted from 
the dietary of these patients ^ (2) The effect of moderate smokmg Is 
it a sedative rather than an excitant of hypertension in this group, if 
the patient smokes habitually? (3) The importance of semen exami 
nation in prospective "suspect toxemic" cases, xvith the advantages of 
beginning a pregnancy when the husband^s semen is at its potential 
best 

A review of Shute’s work in the toxemias,” °° which 

in my opinion should be either refuted or substantiated, but not ig- 
nored, shows that m prophylaxis we must reconcile at least three rela- 
tively modem trends of thought (1) The Smiths’ postulate that stll- 
bestrol alone is sufficient to prevent nuscarriage, premature labor, 
placental degeneration and edampslsm and toxic separation They 
have not nsed vitamin E and the inference must be drawn that they 
consider It useless (2) My theory that vitamin E is harmless, protects 
placentatlon, and tends to protect the placenta against degeneration 
in all groups (A and B), superimposed or not, in the American Classi- 
fication, that it 15 worth using m all jiotential toxemias of pregnancy 
on the basts of clinical exxieneoce and evidence that it "fosters the 
integrity of the capillary walls,"” and that it is prophylactic against 
eclampsia and toxic separation of the placenta I fear massive, doses of 
stilbestrol because of its water-retaining potentialities (denied bv 
the Smiths) added to the water-retaining factor in toxemia I use stil 
bestrol in doses up to IS to 20 mg dally and withdraw it slowly 
(3) Shute’s completely worked-out program based on plus or mmus 
estrogen assay, gii'lng a clear-cut reason for using vitamin E in a 
certain group of coses and estrogens m the other group Surely this 
is a far simpler dassification than any other if the estrogen plus or 
minus test is valid 


It seems apparent that if we could rccondlo these opmions wc 
might make progress 

Comments follow with the hope that they may contnbute something 
to future uaderstandmg. 

^ It appears tliat vitamin E when given continuously mav act os a 
cWc vasoMator” Its apparent success in intractable angma pec- 
tori3« after other medication had failed to control pain sup^rts this 
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claim Furthermore, its apparent value m vanous experimental and 
human purpuras"- suggests that it may have value as adjunct therapy 
in toxic separation of the placenta 

That vatamin E seems to protect the placenta is suggested by the previously 
published details^ of five pregnancies m two sisters with minimal toxemia m which 
complete placental studies are given I am able to report a sixth pregnancy in the 
two sisters This pregnancy occurred m the sister ( H G ) who lost her first baby 
m utero at thirty-five weeks, weight 1% pounds below expected gestational age, 
with a grossly and microscopically infarcted placenta of mdaequate rabo The 
present pregnancy resulted m a normal placenta and a normal weight child de- 
hvered by mduc^ labor at 38 to 89 weeks In the latter pregnancy jhe weight 
gam was held to 7 pounds, an adequate sperm picture was present at concepbon 
( unknown m previous pregnancy but probably not good from subsequent examina- 
bons), no alcohol was permitted, 15 mg of shlbestrol was given daily and with- 
drawn slowly from the thirty-fiffh week, and 300 mg tocopherex was given each 
twenty-four hours throughout pregnancy Her pregnandiol excrebon was followed 
throughout by the Smiths and once stood sbll at about the thirty-fourth week Ex- 
perimentally she was given 100 mg of stilbestrol for one week. When this was 
%vithdrawn by me the pabent suffered m vague ways, “she felt awful,” she said 
This result may well be expected, I am informed, because of the abruptness of the 
massive dose It raised pregnandiol excrebon 10 per cent and this remained normal 
until dehvery It is of some mterest perhaps, that the pabent who had been having 
prelumbodorsal splancbmcectomy tests every two weeks experimentally showed m 
the same thirty-fourth week her only deviabon from normal Scientifically bom- 
barded from two angles at the same time I took refuge m the fact that the pabent 
had no visible signs of toxemia and the baby was the nght size for its gestabonal 
age The pabent was at this time bemg seen m my office twice a week 

The results m this case may mdeed be comcidental but at least 
we have six pregnancies m two sisters with carefully checked placentas 
and fetal weights, which mvanably correlated. Three normal placentas 
and three normal sized babies resulted when 300 mg of tocopherex 
were admmistered throughout pregnancy no matter what else was 
used or what other conditions were changed One dead baby m utero 
and tw'o babies ( one of which died of cerebral hemorrhage f oUowmg 
induction), all accompamed by markedly infarcted placentas m the 
mothers and weights 1 to 1% poimd below that ei^ected for their 
gestational age, were obtained when the patients did not have vitamm 
E therapy Moreover, m the other sister (FM ) m her second preg- 
nancy prolan-estrm ratios were followed from the eighteenth week 
These followed the predicted course of a patient going into premature 
labor, she was given 25 mg progesterone and 5 mg alpha estradiol 
^ ly for SIX weeks (for detailed chart of results, see previous pubhca- 
jjj spjte of hormonal changes effected by the therapy she had 
7 I arcted placenta and the baby when bom at 36 to 37 weeks 
, ed 4 pounds 2 ounces, although the expected weight was 6 or 
X pounds as judged by her two subsequent normal pregnancies in 
I I the mother took vitamin E throughout, and no hormones She 
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received no vitamin E m this pregnancy and her njmimal “toxemia" 
was negligible, she showed specifically a shght rise m blood pressure, 
Kttle weight gain, no edema and no albumin 
There remains one point that needs elucidation Shute' has rewm- 
mended vitamin E as prophylaxis agnimt premature separation or the 
normally implanted placenta Hertig ond have attempted a clas 
sificatlon of separation of the normally implanted placenta based on 
pathological studies of these placentas in which we attempt to show 
that all maternal mortality in tliese cases i with the exception of an 
occasional case of "tmumallc separation") occurs in the toxic group 
I, too, have advised vitamin E ns prophylaxis for toxic separation f?y 
urfng It in all "potential toxemias " \et in our experien^ toxic separa- 
tion of the placenta occurs m what Shut© would call “true toxemia of 
pregnancy," that is, in the potentially convulsive type, m his words 
“estrogen negative" and therefore to be estrogen treated (“antagonist 
to E") and not E treated I cite two patients in illustration of what I 
mean 


Mti C tuifered separatloa of tbo placenta In her tecond pregnancy with 
oo sign of towrmla (eiceulve weight gain for ontf week and sll^tert pos- 
ilbl© trace ^ albumin In a delayed specimen) but with a Couvelaire uterus on 
section on a dead baby On 300 mg of tocopherex and no rtilbestrol and more 
carefal prenatal care s^ has fust been delive^ at 37 to 38 weeks of a 7 pound 
2 ounce hoy by repeat hysterotomy ^vithoul toa^mJa. 


This case proves nothing because, as brought out m a question by 
JCosmak ® no one knows or has yet figured out what chance a previous 
toxic separation has of repeating. In reply to his question I said I had 
studied the literature with no answer, but 1 assumed that if one pre- 
vented the toxemia one nunlm«ed the chance of “toxic separation " 
One more personal cate may bear upon this 


Mri S lost a baby with *'toi«nia“ in a town in New Hampshire; the baby was 
ttillbom at S^i months She l\ad toxemlo signs and symptoms from 6V. months 
Her blood pressure was 110/60 when I first taw her at two months in h« second 
pregnancy there wnT no albumin She wu put on 150 tng of tocophcrci dally 
She was delivered normally of an 8 pound notmal child. Weight gain was 8 
pounds througlKmt pregnancy and tliere were minimal but definite toxemic symp- 
toms, When she w'as seen In her third pregnancy her weight was 124 pounds 
blood preMure 110/60 She was agalrv put on 160 mg. of tocopherex daily Ubor 
uv induced two >^]»^b^ore term for persistent albuminuria nt which Ume her 
liW w 160/lW \velsbl i86 poundj Palhological report “Premature 

'>'*y '^Sbed 6 poumb nl 

tenni bleeding and clotting Umes were normal, tourniquet test negative other tests 
woe not made, ^ ^ 


This would Jrad us to assume that vitamin E is not a sure nrdhhv 
laehc against toxic separation, placental degeneration or proeclar^ sta 
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SUMMARY 

€ 

Pabents in tlie “suspect toxemic group” may either be permitted a 
hial of pregnancj' under excepbonal care, Icnowmg that if bouhle 
comes an early emptymg of the uterus will do no harm, or if essential 
hypertension is pronoimced a lumbodorsal splanchmcectomy is in- 
dicated, after which pregnancy may be allowed to proceed I expect 
evidence to appear soon that the latter procedure m early pregnancy 
may permit successful teraiinabon of an otherwise hopeless pregnancy 

^ Example Mis M , the pabent of an associate, dehvered at 31 to 32 weeks a 
2 pound, 9 ounce baby which survived The placenta was grossly infarcted She 
was followed in pregnancy and subsequently for nine months by a competent in- 
ternist, a diagnosis of chrome glomerular nephritis was made with complete find- 
mgs At the end of nme months there was no evidence of this except the history 
The obstetrician and mtemist advised agamst another pregnancy Asked what I 
thought, I rephed I did not know but behoved they did not know either There 
was nothing to lose, possibly somethmg to gam She became pregnant quickly, 
followed her service husband all over the country throughout the pregnancy, 
dehvered at term in New York without any abnormal events m pregnancy or labor 
to the extent that, as far as I can ascertam, this placenta was not examined patho- 
logically Since then the pabent h'as had a thud normal pregnancy and normal 
child 


THE “NONSUSPECT GROUP” 

The importance of vigilance m the “nonsuspect group” of pregnant 
pabents is exemplified m the following report of one of my own cases 

A pmmparous pabent suffered a cold with a sore throat and was put to bed, 
thus makmg impossible her regular two weeks’ mterval visit to my ofiBce A mailed 
specimen of urme was too small m amount to test When the pabent later ap- 
peared at the office, seventeen days after her previous visit, she presented the 
alannmg picture of a 10 pound gain m weight, 24 gm per 100 cc of albumm m 
the urine (previously none) and blood pressure of 160/100 (previously 90/50) 
She was hospitalized and treated with PPs (O W Smith) for four days Her 
albumm fell to 6 gm and she lost 5 pounds of her edema but her diastohc pres- 
sure began to rise A cesarean section, under spmal anesthesia, was earned out— 
fortunately the pabent was three weefa from term— and a 6 pound, 5 ounce child 
dehvered which did weD 

The respu’atory mfeebon imght have happened six to eight weeks 
from term, with loss of the baby The placenta showed a defimte but 
shght area of separabon The separabon could well have been com- 
plete and the mother also lost One may speculate m view of the con- 
’ > _ of the placenta whether the time spent m beatment to improve 
operabve condibon, which mdeed it did, was judicious In any 
ent, we were fortunate Of course, with the appearance of the infec- 
. >n of the respiratory bact the pabent should have been followed ag- 
gressively 
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CONCLUSION 

There is a need for more rigid apphcabon of the well known prin- 
aples of management m “suspect toxenun" patients Physicians are 
urged not to depend too much on the magic of the endocrmes and anti- 
toxin, which may offer great promise for the future, but when necessary 
are often an admission of failure to have prevented their need. In the 
“uonsuspect group” any untoward event, such as a respiratory infec- 
tion, should be of immediate concern 
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OFFICE APPROACH TO THE PSYCHONEUROSES 
BoBEirr E Moss, M D * 


INTRODUCTION 

The magnitude of the problem of personality maladustment hw 
received empliasls during and since the recent war in both lay and 
professional publlcatioiis "Statistical exactness concerning tbe number 
of people suffering from psychoneoroHc Illness (Including psychoso- 
matic disturbances) is not as yet possible Weiss and E n glish^ estimate 
that at least two thirds of all patients present themselves with no or 
Inadequate 'organic’ patliology to account for their compjamts 
Cobb’ estimates that 2ffQO,000 psychoneurotics exist in the community 
and adds that thts figure 'is doubtless far too small even for those 
medically treated,” He specifically separates from this group alco- 
holics (1,600,000) and stammerers (1,200,000), althou^ there is 
excellent reason for believing that these individuals suffer from per- 
sonality disturbances that ore of importance in the genesis, perpetua- 
tion and treatment of their disorders However inexact, these estimates 
serve to illustrate the tremendous proportions of the problem of 
psychoneurotio Illness and to buttress the common and possibly over- 
conservative statement that "about 50 per cent of the patients who 
consult the general ptactittonet have complaints for which, there is no 
discoverable physical or organic cause.”* 

From these figures the obvious conclusion is that the majority of 
these patients must be treated, if they are to receive any treatment, 
by the general physician, for it is manifestly impossible for the 5000 
(approximately) physicians who have had special training in psy- 
chotherapy to meet the demand Hence, the general physician must 
learn a technic of approaching personality problems that will enable 
him to feel reasonably secure, that will bo safe for his patients and 
that svill show good results 

Fortified with such a technic, the physician should be able to avoid 
some of the common pitfalls that have, and continue to, beset many 
in their deahngs with psychoneuroUcs For example 

1 “Diagnostic Irentinent” or the making of repeated examinations In 


From the Evani Memothd, Miujachasetts Memorial Hospitals and the Depart- 
tnent of Mcdldne Boston University School of Medicine. Boston. 

. B«ton UnUetslIy School of Mcdlctne Assistant Visit 

^ PhisiciTO Me^al Swv^ Massadmselu Memorial Hospitals Member 
Medldne Clinic Massachusclta Memorial Hospitals, Outpatient 
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search of the elusive “organic” cause As one patient put it “I have 
had twenty-four years of diagnostic treatment from many doctors It 
has done me no good I’d hke to get some real treatment for a change, 
so that I can feel better.” 

2 Bemg misled, by exclusion, mto makmg a faulty diagnosis on 
the basis of an incidental and probably symptomatic findmg such as 
“low blood pressure” or “chrome brucellosis” when the positive evi- 
dences of personahty maladjustment are readdy apparent but com- 
pletely overlooked 

3 Insultmg a patient’s mtelhgence by -tellmg him that there is 
“nothmg wrong,” as no “orgamc” disease exists, that he merely “im- 
agmes” he is lU and that, if he wanted to, he could “buck up” or “snap 
out of it ” Obviously, as many patients have pomted out, they would 
have “snapped out of it” long ago, if they could have, and would 
never have asked a physician for help 

4 The production of “latrogemc disorders” by the rmsmterpretation 
of somatic concomitants of anxiety as evidence of “heart disease” and 
the hke, which may not be explicitly stated to the patient, but wluch 
he IS capable of graspmg from the physician’s attitude or from the 
type of medication presenbed 

TECHNIC OF INTERVIEWING 

Basic m all therapy is knowledge of the condition that requires 
treatment Hence, the one most important tool the physician must 
possess IS a technic that will enable him to obtam the facts that he 
must deal viath, for unless these are forthconung he is impotent, re- 
gardless of his theoretical command of psychopathology Certain 
specialized projective technic such as the Rorschach test and the the- 
matic apperception test, and investigative-therapeutic procedures 
such as formal psychoanalysis, narcoanalysis and hypnoanalysis, are 
not available to or withm the sphere of competence of most medical 
men Hence, physicians generally must rely upon straight-forward, 
verbal commumcation with their patients 
Let the Patient Talk.— This is the most important smgle “pro- 
cedure” the physician can master Too frequendy the latter’s “urge 
to do something forces him to mterrupt the patient’s account of him- 
self m order to get hun back to die matter in hand Usually this atti- 
tude of impatience and of frustration simply leads away from “the 
matter in hand”— the patient as a total personality, not as the bearer 
if this or that recalcitrant organ Many emobonally disturbed people 
•e a strong drive to talk out their troubles. Given half a ^ance 
sympathetically attentive and inteUigendy hstenmg doctor, they 
I disclose m full detail the important molding influences in their 
..velopment and wiU adumbrate the place of their complamts m the 
total picture 
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The doctor’s first tash, then, is to carcourage the pabent to tell his 
story and to encourage himself to listen carefully When a patient 
finds difficulty in starting, the doctor can help him by suggesting that 
he describe his complaints and their development as completely as 
possible Should the pabent bog down temporarily, he can generally 
be started again by simple questions like 'What else did you feel?" 
"What had been going on before this?” "Who was with you?” If pos- 
sible, the doctor can rephrase as a question a pomt the patient has 
just made, thus stimulating the patient to further elaboratloli The 
process of elaborating upon the details of his complaints sets oE 
further association chains which evenhiuUy bring out the mearung of 
the illness 

Special Points to Note,— While the pabent tells his story the doctor 
watches carefully for the emergence of significant reactions. This task 
is facihtated hy having certain key pomts m mind 
Reaction of the Patient During the Inleruieto —Careful yet unob- 
trusive observabon of the pabent can be cultivated so that the doc- 
tor becomes accustomed to detecting changes in voice, in general 
tension, in mood and similar diEerences, and to linking such tmanges 
with the material produced at the time 
Relations of tlie Patient toUh His Parents or Parent Substitutes — 
Even cursory observation of children clearly demonsbates the im- 
portance of the mdividuals parents os molding influences In his per- 
sonality development Hence, the patients occount of his relations 
with his parents deserves dose scrutiny That this can scarcely be em- 
phasized too strongly becomes increasingly evident during succeeding 
interviews 

Relations of the Patient with His SiWings —This is a direct corollary 
of the preceding paragraph and embraces the concept of “sibling 
rivalry* in all its ramifications 

The Patients Extrafamtlial Interpersonal Relationship —Ways of 
behavmg at school, at work and at play throughout the patients life 
ploinl) are of determinative importance to an understanding of the 
development and functioning of his personality 
Psychosexual Development —Whether one Ekes it or not, the sexual 
drive motivates an astonishingly large area of human behavior There- 
fore in any serious appraisal of a given personality the physidan must 
consider ns closely as possible the manner in which the attitude toward 
sex wax formed and the particular coloring this attitude has given to 
sexual behavior The psycbose.xual set is, patently, a facet of the 
patients general interpersonal relationships and possibly the most 
important one It seems scarcely necessary to add tiiat this is not the 
^0 as saying that the best approach to a patients problems Is a 
Irontal attack upon his sexual funchonlng. 

Pscudohereditary Influences -Certnlnty ns to the role of genetics in 
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human behavior is difficult to attam. Observation o£ the modification 
or complete disappearance of “hereditary characteristics” justifies 
scepticism toward the all-too-easy tendency to ascnbe specific be- 
havior to the inhentance of defimte gene patterns. Until conclusively 
proved otherwise, it is safer to assume that a patient s reaction during 
stress has been influenced by the diseases and/or stress reactions ot 
significant persons diat he observed m earher hfe The total settmg 
m which he was exposed to such pseudohereditary influences may be 
of crucial importance for an understandmg of his present illness. 

The Patient’s Emluation of Himself —Does he consider himself m- 
fenor, Supenor or madequate— and why? Self-evaluative remarks will 
stand out more and more clearly as he warms to the subject of his “hfe 
and tunes” Much information on this pomt can be gleaned by the 
manner* m which he descnbes his relations with and his evaluations 
of others 

Dreams —The mterpretation of dreams is not an easy task. Yet clues 
as to general trends are often enough obtamed from dreams to make 
it worthwhile to request routmely that the patient relate such dream 
matenai as he can recall Now and then, the manifest content of the 
dream will mdicate that the unconscous wishes of the patient are 
remarkably different from his consaous thoughts Thus the dream 
may serve as a useful stimulus for further and probably more reveahng 
associations 

Interpretation.— As the patient talks, various patterns of reacting 
that are characteristic for him gradually crystallize In this way oppor- 
tumty arises for the physician to pomt out probable reasons for specific 
reacboiis m specific situations— to mterpret for the patient the motives 
underlymg his behavior Probably the most difficult aspect of therapy, 
mterpretation should be adjusted as mcely as possible to the expressed 
or felt needs of the patient at the moment. It is worthy of emphasis 
that the needs of the patient— not the needs of the physician— should 
deteimme the timing, phrasmg, degree of depth and sweep, posibve- 
ness and other elements of interpretabve comment Time and place 
influences, m causal sequence, upon emobonal reacbons and their 
somabc concomitants usually are detected with greatest ease and 
accepted most readJy by the pabent Acceptance is more hkely, if 
the mterpretabon is presented tentabvely m quesbon form, rather 
than as a dogmabc statement Foi the ulbmate test of the soundness 
of the mterpretabon must be the pragmabc one Does the pabent feel 
V eed that it is true? Is it somethmg he can use for better self- 
\ Landing and control? 

ff ^retabon also mcludes general aspects of psychotherapy that 
11 ^quendy of major importance m the early stages These are ( 1 ) 
1 - • ance and suggesbon conveyed by word and atbtude that the 
- ent IS worthwhile per se, that he has all the nghts and privileges 
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common to all human beings and that he can be helped by the co- 
operative efforts of himself and the therapist, (2) giving correct in 
formation -wbeiever the patient appears to need it in order to relieve 
him of amdety occasioned by lack of, or faulty, knowledge-obviously 
called for in psychosomatic disturbances, in outspoken masturbation 
amdety, and in many instances of unsatisfactory marital sexual func- 
tionmg, (3) advice and help concerning desired readjustments of the 
daily regimen of living, indudmg direcbons for relaxation training,^ 
suggestions for improved social, cultural and recreational outlets and 
assistance with any other phase of environmental management that 
may arise (here the aid of a competent social worker can be of great 
benefit) 

GENERAL OmCIN OF PERSONALITY DISTURBANCES 
In order to practice medicine adequately a physician need not be a 
specialist in pathology He can get along snbsfactonly with a working 
knowledge of the origin of the specific disease he is called itpon to 
treat and of Its effect upon the funcUonmg of the body Similarly, he 
can approach disorders of the personality— that is of Ae total organ- 
ism— with reasonable prospects of success, if be is onented concerning 
the geneUo and dynamic aspects of these disorders 
During the early years of life the individual is engaged in learning 
"the rules of the game’— what is permissible and nonpermlssible be- 
havior as he tries to satisfy his urge to live and his basic need to feel 
secure If an untoward environment falls t6 provide the needed food, 
to satisfy the urge to live, the child obviously can be expected to ex- 
hibit tension Likewise, if his need to feel secure through acceptance , 
and affection is thwarted, tension is to be expected Vls-fi-vis the ex- 
ternal world, the child is relabvely helpless and dependent upon the 
wisdom and good ivill of others— the parents— for the satisfaction of his 
needs The parents may lack the necessary knowledge, ability or 
desire to perceive and meet the child s needs Hence, the latter may 
experience partial or complcto frustration of his basic drives 
Frustrabon may occur because his behavior m attempting direct 
satisfaction of a strong drive runs counter to the standards of the 
parents and is condemned as "bad.” To avoid the insecurity resulting 
tom loss of bve, the child tries to abandon his "bad” behavior by 
denying the existence of the underlying drive Thus be forces a ilve 
out of consciousness, in order to co^orm to parental command. 

Sudi repression does not eltminate the drive from his personality, 
it remains in full force, but out of sight, and continues to seek satis- 
faction In this way a conflict between a drive and parental prohibition 
dwelops Because parental standards become adopted by the child as 
his own, so thoroughly that he loses awareness of their origin, the 
conBict, in effect, occurs behveen two aspects of his own perxonailty— 
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between, his instinctual dnves and what is now his “conscience ” Such 
an “inner conflict” geneiates a feeling of inner tension which reaches 
consciousness as a sense of impending danger This is known as 
anxiety, or apprehensive anticipation of some indescribable catas- 
trophe 

Anxiety may be considered, then, as the underlying emotional 
reachon in peisonahty disturbances To be suie, anxiety may appear 
in several gmses, yet the view that anxiety is the predominant reaction 
has value as a simplifjung and unifying concept It follows that the 
method used to control anxiety will determine the chnical features 
of personality disturbances For example, when anxiety is controlled 
by bemg drained off— converted— into paralysis of an arm, conversion 
hysteria is seen, when control is exerted via a ntual performance- 
excessive hand washing— an obsessive compulsive neurosis is seen, 
when anxiety is not specifically fixed in an organized pattern, vaned 
autonomic discharges accompanv it, gmng rise to psychosomatic 
syndromes 

The natural course of a personality disturbance may be summarized 
as follows 

Early environmental factors partially or completely frustrate the 
child’s basic dnves A conflict develops within him which generates 
anxietyv He represses his drives in order to free himself of his sense of 
anxiety Thus, the “gun is loaded”— the unconscious is burdened with 
a potent charge of anxiety Later events that are emotionally trau- 
matizing— for instance, death of parent, adolescent sexual expen- 
mentation, mamage, childbirdi or loss of job— “puU tlie tngger,” setting 
off an explosion of anxiety Repression is no longer entirely successful, 
owmg to the strengtli conferred upon the anxiety by the fact that the 
generatmg conflicts remain unconscious Other methods of control 
must be resorted to and repeatedly renewed, as succeeding events 
that resemble in some way the traumatizing events stir up anxiety 
agam and again Once started, the process tends to be self-perpetu- 
ating untd, ideally, the unconscious conflicts are restored to conscious- 
ness and finally resolved 
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CRTTEIIIA. FOR MAKING A DIAGNOSIS OF PSYCHONEUROSIS AND/OR 
A PSYCHOSOMATIC DISORDER 

For practical purposes, it is useful to have simplified guideposts in 
mind as aids for organizing one’s diagnostic thinking With no inten 
don of helittUng the importance of the most thorough laboratory 
investigadons where indicated, one can maintain that many such 
inveshgabons are stimulated solely by failure to organize the data 
obtained from the patient in a meaningful way, and to nsk what a 
particular test can be expected to reveal in the h^t of the whole 
picture 

Positive Cnlena —These are fundamental, as a sound dmgnosis 
must be based on more than exclusion. 

1 Sense of insecurity in early life. 

2. Anxiety experienced constantly or recurrently in certain Or all 
atuations and causing the patient to react excessively— he , to 
a degree that is not warranted by the objecbve facts 

3 Close time relationship between the anxiety-producing situation 

and the development of somatic symptoms 

4 Partial or complete subsidence of symptoms in anxiety-allaying 

situations 

CorrohoraUve Criteria —Frequently the first interview or two 
will fail to provide sufficient facts to establish a diagnosis securely 
Here, these criteria find their major usefulness 
1 Absence of structural pathology that could reasonably explain 
the symptomatology 

2. Presence of structural pathology— reversible or irreversible— that 
is gmerally agreed to result from ebronlc, psychogenically de- 
termmed malfunctioning. 

PSYCHOTHERAPEUTIC MANAGESBENT 

Objectivea —A rational approach to any therapeuhc problem must 
be guided by awareness of what can legitimately be exjiected of the 
therapy Therefore, the factors that may influence expectations should 
be appraised carefully during the initial mtervieiv, with the reservation 
always in mind that further acquaintance with the patient may force 
profound alteration of this appraisal Some of the factors to be con- 
sidered are 

Age -Roughly speaking, the age hmlts for best results with the 
conversational method ore 16 and 50 years For younger individuals, 
rpecia] technics may be essential With the middle-aged and elderly, 
emotional resilience is often so lacking that symptomatic relief is the 
utmost one can achieve. 

Intelligence —At least average intelhgence is requisite for sigmfi 
cant gain from therapy, despite flie fact that emotional coiffilcts 
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underly personabty disturbances The capacity of those with less than 
average inteUigence to become mature personabties is obviously re- 
duced, although a good emotional relationship with the therapist may 
enable them to carry on with much less suffermg Plainly, the better 
the mteUectual capacity, the more likely that msight wiU be reahstically 
apphed and the more thoroughgoing the resolution of conflicts can be 
eitpehted to be 

Education —Much the same comments apply to the educational 
status of the patient The broader and deeper the educational back- 
ground, the easier communication between therapist and patient 
will be 

Environmental Factors —Occasionally, factors m the patient’s en- 
vuonment have a decidedly detrimental influence upon his emofaonal 
stabflity, so that gams from therapy are contmually bemg nullified 
If these factors are irremediable, therapeutic aims must be lowered 
With such* factors m mind, the therapist tnes to gauge whether he 
can hope to help his patient to more than symptomatic rehef Ideally, 
the objective is to help the patient to resolve his conflicts so com- 
pletely that he will be able to hve reahstically m the present, and to 
cope, ivithout excessive anxiety, with whatever stresses he may have 
to endure Practically, the objective of giving as much symptomatic 
rehef as possible is forced upon the therapist by cucumstances beyond 
his control. To avoid frustration reactions himself, he should try to 
accept whatever objecbve seems dictated by each case. 

Technic.— 1 The general method of carrymg on mterviews has al- 
ready been outhned Its essence consists of permittmg the patient to 
talk about himself, freely and \vitliout embarrassment What mduces 
him to reveal his “pnvate world” to the therapist is the emotional 
relationship that develops inevitably m the therapeutic situation This 
relationship, known as the “transference” relationship, supphes the 
drawmg power of the therapist that enables him to help the patient 
brmg out more and more completely the basic mobvatmg forces of his 
personabty At the same time, the transference encourages the patient 
to look at himself more frankly than ever before, and hence to see 
himself more nearly as he actually is Thus he gams an understand- 
mg of his problems that enables him to attempt changes m his be- 
havior that had previously been impossible because he was imaware 
of what reqmred changmg. 

When he finds himself occupying a predonunant role m the pa- 
tient’s emotional life, the physician must recognize that it is not 
luse of himself per se that this is so, but because of the special 
, that IS conferred upon him by the therapeutic situation He 
j'v'" constantly remmd himself that he is, after aU, only a sort of 
ir m which the patient sees, more or less sharply focused, aU the 
■ t ant drives of his whole hfe If he is able and willmg to accept 
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this role, the physician may gradually wield important influence toward 
emotional maturity 

2, The mechamcs of therapy have some bearing upon the develop- 
ment of a positive transference If the patient is obviously m urgent 
need of help, it is wise to see him every day for an interview lasting 
from forty flve to sixty mmutes As the pressure withm diminishes, 
reducbon in the frequency of interviews is often possible even to once 
weekly and, m the later stages, to twice or once per month With 
many pabents, satisfactory therapy can be carried on from the begin- 
ning \vith weekly interviews \^ere drcumslances dictate sympto 
mabc relief as the only legibmate objecbve, interviews for the purpose 
of ventllabon, explanabon and reassurance may reasonably be spaced 
at intervals of three to four weeks 

UluBtraUvc Case*— The following case abstract illustrates the posi- 
tive and corroborative cnteria for makmg a diagnosis, as well as the 
application of the technic of interviewing It should be recognized that 
a short, clear-cut case was dehberately selected, and that not every 
case is as readily dealt wth Words m italics represent condensed 
interpretative comments 


Thlj 30 year old, while, mauled male waj referred for treatment because of 
wvere diarrhea that had handicapped him for the prevloui six yean Numerous 
investigations had resulted In diagnoses of mucous colitis and ulcerative colitis No 
Tcgiinen bad tmelioraled his symptoms, and he had become increasingly tense, 
jittery and despondent While visiting friends five years previously, he had soiled 
himself and thereafter dreaded a recurrence of this humiliating eaperlence At 
timef his fear had been so strong that he could not leave his home A triidency to 
cry ea^y had troubled him for the past year or more. He was vaguely aware of a 
cor^used welter of thou^ts and feelings that he was constantly fighting to keep 
out of consdousnest. He toes laid that his bowel reactions undoubtedly were asto~ 
efoted trlth rituotlon* fn lohlch he felt inertased tension and anxiety thof Increowd 
Peristalsis under such circumstances is common. 

. 1 ^® pointed out that he bad been Inclined to suspect this ffom the onset 
of hij illness, which bo now belim cd had started early In hls courtship over eleven 
ye^ ago when he had visited his girl at the smruner cottage of her parents He 
na^OT^ hex family quite dlstostefiJ and could scarcely be dvll to them. He now 
’''whether this was because of their ■worldDg*cl^ status which reminded 
XTOridng-class bad^-ground, which he had been consdously trying 
* bout age 10 to live down This association stemmed from on episode In 
he had been acutely embarrassed hy his mother s bcha\dor before a well 
0 ^ schoolmate. The patient s mother had carelessly exhibited her habit of >vip- 
Ktf ^ of her hand Noticing his friend s attention focused on 

Jt action the iMtlent rushed him out of the house only to have his 

mend him if his mother ahvayi did that The patient felt humlllat^ and very 

«*entful toward his mother 

“«>clalloTis re\-ealed that the patient had long been trembled by hls 
imwth habits, as wdl as by quanels between bis father and mother over 
nremccs and by their occasional o> crlndulgenco In liquor He had been aware of 
t^f avoided bringing hls friends homo with him after 

Ho felt guilty because of his “bad" UioughU concorniog his parents, yet 
alter the humiliation referred to n€^'er again to let hls friends see what 
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went on at home Also, he deaded that he would not hve as his parents hved 
when he grew up, and that he would better himself financially and socially It was 
suggested to him that situations in which his bowel symptoms recurred might be 
those in which he felt that his origins were handicapping him or in which he felt 
defeated in his efforts to deny and escape them 

This cue brought forth a profusion of mcidents mdicatmg his growmg aware- 
ness of tension and anxiety m social situations For example He left high school 
m the sprmg of his semor year, because he could not tolerate the thought of per- 
mittmg his mother to attend his graduation exercises, through well-to-do school- 
mates he gamed admission to a select club after havmg described his father’s 
occupation as "sculptor,” instead of “stone-cutter” 

A club member mtroduced him to the girl with whom the patient fell m love 
He recognized that he was first attracted to her because his friend thought well of 
her He set out to wm her for himself, despite feeling guilty over his disloyalty 
to his fnend Having made some progress, he was pleased to be mvited to visit her 
parents’ cottage at the shore When he arrived, saw the circumstances of their life 
and learned that her father was a laborer, he was nearly overwhelmed and at this 
time first noted loose stools Although conscious of mixed feehngs toward the gul, 
he persisted in his courtship, mamed, and strove to get ahead in business After 
years of effort he felt that he was on the verge of bemg accepted socially by those 
he considered above him, when the soilmg accident occurred after dinner at the 
home of one of his busmess superiors It was suggested that the accident occurred 
in response to his mixed feelings of guilt, because of his desire to renounce his 
parents, anxiety lest he fail to make the grade, and aggression toward his host for 
being more successful than he and, hence, for causing him so much striving and 
suffering 

The patient later brought out fantasies concerning the relabon between early 
masturbatory and adolescent heterosexual acbvibes and his bowel diEBculbes and 
sense of mner confusion He had speculated that his previous sexual practices had 
"nimed" his body and his mmd, so that he had lost control of his body and was 
gradually losmg his mind He was reminded that his bowel behaved quite well in 
situations that did not provoke anxiety, and that he had been reasonably successful 
in business, considering the emotional tension he had been laboring under 

By this tune, the pahent had been seen five tunes over a period of six weeks 
He had already stated that he was less depressed, that he was beginning to see the 
picture of himself taking shape, and that he could see a possibihty of getting 
better He now remarked that his bowel symptoms were practically nonexistent, 
that they were "kid’s stuff,” and that he had “bigger womes” to contend with— 
that IS, resolving his conflicts concemmg his parents and himself in relation to his 
supposed supenors From this time on, the patient gained insight rapidly Under 
the stimulus of the transference, he found it possible to accept himself as he was 
and to deal realistically with his present problems of looking after his family and 
getting ahead m his busmess He was seen ten times durmg the first four months, 
once monthly for five visits, and then once m two months imtil he discharged him- 
self fifteen months after his first visit He has remained well for more than a year 

Results.— To label “cured” a person suffenng frorru a psychoneurotic 
lUness IS hazardous, unless that person has shown, over a period of 
I-., abrhty to handle his life in a reahsbc, mature fashion without 
■ g symptoms However, the classifications “much improved,” 
f Dved,” “moderately improved” and “unchanged” may be used to 
'y results In an outpatient chmc to which all types of psycho- 
c and psychosomatic cases are referred, it has been possible 
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to average with all patients seen at least folir times appromnately 50 
per cent ^muc^i improved” and ^unproved” results with many more 
falling into the “moderately improved” category Of tlurty-five cases 
of the "irritable bowel” syndrome, twenty-three could be classlfled as 
"much improved” and "improved,” seven as "moderately improved,” 
and five as "unchanged”— in other words, about 66 per cent were able 
to carry on their normal lives with no or few symptoms ° 

Denkei'’ has collected figures on the results of treatment of the 
psychoneuroses which show that 60 to 70 per cent of patients are 
rerfored to completely or nearly completely symptom-free living after 
competent psychotherapy He was able to show, in addlfaon, from 
a study of a heterogeneous group of 500 neurotics who had filed dis- 
ability claims and who had been treated solely by general practi- 
doners, that 45 per cent were "apparently cured” after one year and that 
only 10 per cent were disabled after five years While there may be 
le^hmate tariticism of the validity of comparing such cases with diose 
who svere seen without any question of a disability claim, these fig- 
ures, nevertheless, suggest that the mterested general physician can 
reasonably hope to help his neurotic patients 

SUMMARY 

Psychoneurobc illness bulks too large in medical practice to be 
handled by specialists in psychotherapy Much can be done to aHevi- 
ale very real suffering by every physician who iviU familiarize himself 
with the general principles of personality development and function- 
ing, and with a technic for helping a person to understand himself 
more clearly 
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TREATIVIEIVT IN CHILD PSYCHIATRY 

Gertrude A Rogers, M D “ 

In this brief presentation we aim primarily to outhne important 
methods of treatment m child psychiatry with full awareness of the 
many different points of view prevailing m this rapidly growmg and 
changmg specialty The augmented interest of the medical profession 
m child psychiatry stems from a growmg realization that adult mal- 
adjustments are founded on emotional disorders of childhood If 
nervous and mental diseases have a true beginning m the experiences 
of early hfe, more may be expected from a given therapeutic effort 
apphed m the mibal stages of disease than after nonadaptive behavior 
has hardened or crystallized This has enormous imphcations for 
preventive medicme 

Qassification of Childhood Disorders.— No satisfactory etiological 
classification is, as yet, available The classification of diseases adopted 
by the Amencan Psychiatric Association is designed pnmanly for 
adult disorders There are differences between the neuropsychiatnc 
disorders of children and adults For example, there are no confirmed 
reports of sustamed mood displacements m the years pnor to ado- 
lescence analogous to the affective disorders of adults Schizophrema, 
so common m the adult population, is relatively rare m childhood, 
although not a few cases have been reported even m very early years 
Kanner^ classifies m the schizophremc group “early infantile autism,” 
a rare and very interesting disorder characterized by complete laclc 
of mterest m social and mterpersonal relationships from birth Numer- 
ous cases of bram damage with psychosis are found m childhood, re- 
sultmg from such conditions as encephahtis, degenerative disease, 
bram mjury and epilepsy They frequently require institutional care 
and special therapeutic techmcs Space does not permit adequate con- 
sideration of aU these types of mental diseases m children A classifi- 
cation of disorders commonly encountered m a busy chmc and not 
usually requirmg mstitubonal management is as follows 

1 Anxiety States (acute and chronic) 

Compulsive States (acute and chronic) 

Psychosomatic Disturbances 
1 ^ (a) Visceral (gastrointestinal or urinary tract) 

^ " o (b) Motor (bcs, hyperactivity) 

From the Department of Psychiatry, Harvard Medical School, and the Boston 
a, 1 jjjathic HospitaL 

“ Instructor in Psychiatry, Harvard Medical School, Semor Physician, Boston 
Psychopathic HospitaL 
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4. Sodal Disturbances. 

(a) Withdrawal 

(b) Aggressive behavior, sexual perversions and other delinquent trends. 

Treatment —The approaches to the treatment of children’s disorders 
consist of (1) efforts to modify the child s environment (mdirect ther 
apy) and (2) direct psychotherapeutic work with the child. The two 
methods complement each other and should not be considered as 
mutually exclusive 

INDUIECT THERAPY 

The mdirect approach was originally the principal tool for dealing 
with children’s problems It is more productive of results t h a n similar 
maneuvers with adults The child is sUlI in the formative penod and 
habits of reaefaon are not rigidly established. Often with the removal 
of mtolerable pressures, the child s capacity for growth asserts itself 
and unwholesome patterns are abandoned. On the other hand, altera- 
tion of abnormal attitudes in the child without environmental modifi- 
cation may yield transient benefits only An adequate plan of treat- 
ment, therefore, usually involves some degree of environmental ma- 
nipulation 

One of the ever present needs of the disturbed child Is a mo^ca- 
Uon of attitudes and unwholesome reaction patterns in mdividuals 
tvith whom he is m closest contact Technics for achieving this end 
have been Improved greatly m recent years Formerly attempts were 
jimited to re-education of parents, but often it is not ignorance, of 
principles of child management which misleads parents but rather 
their own personality difficulties which interfere with the application 
of these principles We have learned that for the effective manage- 
ment of parental difficulties it is necessary to employ as much, if not 
more, skill and caution in the interview situation as in any ordinary 
psychotherapeutic relationship The tendency to ignore the principles 
of interviewing when we are dealing with parents is great because 
ihey do not complom of their own symptoms, nor ask for help for 
memsdves A common pitfall for tyros is to limit the possibilities of 
me relationship with the parent by immediately adopbng the role of 
on authority and fountain of knowledge Once this role is adopted, 
retrenchment is very difficult 

^ ffie other hand, we may postpone the adoption of a specific role 
unbl the complexities of the situabon unfold The interviews vvith the 
parent ^y be opened -with a general statement about the intricacy of 
^^proUem and the need for detailed information concerning the 
M.o, i_ .a. I „ , emlronment and his reactions The information 
aging attitudes of the parent thereafter determine 
the parent Often a careful review of the situation 
elieve anxieties in the parent and ho begms to sec 


obtained and the < 
our relationship w 

alone is sufficienl i 
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relations between the child s symptoms and his own behavior to which 
he was previously bhnd If the parent fails to perceive the relafaonship 
between his behavior and the child’s pattern of response, it may be 
necessary to pomt this out -as the mterviews proceed 
In some mstances the mibal psychiatnc mterview will reveal deep- 
seated neurotic or psychotic trends m the parent which cannot yield 
to the simpler and more superficial therapeutic attempts In such cases 
the parent becomes the mam focus of attention and aU the therapeutic 
tools utilized m adult diseases at once become apphcable Alleviation 
of such symptoms is imperative before the parent-child relationship 
can be worked through effectively 
The problem of who shall handle the parent and who the child m a 
chmc set-up is still a big issue Many climcs follow the practice of 
havmg children seen only by psychiatnsts and parents only by social 
workers, and if the parent is too disturbed, he is referred to a different 
chmc for psychiatric help Others have found a more flexible approach 
advantageous, the psychiatnst treats the more disturbed member of 
the family and the social worker the less disturbed member If then 
the parent falls to the psychiatrist, the latter plays a strong supervisory 
role m guidance of the cluld-social worker relationship A common 
practice m some chnics is the limitation, of not avoidance, of contact 
between the child therapist and the parents of the child, a practice 
which has grown out of a realization that the child’s relafaonship with 
the therapist is threatened when the child is aware that the therapist 
consults his parents However, Rogerson^ and Despert^ have each 
reported that the child’s reaction to this threat can be utilized to 
advantage in therapy In child analysis as described by Anna Freud,^ 
contacts between parents and analyst are frequent and intensive The 
handhng of both parent and cluld is often unavoidable m pnvate 
practice Although often successful, this techmc mvites more comphca- 
faons than the divided approach for it is not easy to avoid favormg one 
of the mdividuals either from the standpoint of mterest or fame 
Work with the child’s parents or guardians is one of the most im- 
portant elements m attempts to modify the child’s environment, how- 
ever, there are other measures which can spell the difference between 
success and failure in work with problem children A rather drastic 
step, which nevertheless may be attended with most satisfactory re- 
sults when rightly managed, is removal of the child from the home 
1 s may be mdicated m the following circumstances ( 1 ) a parent 
parent openly rejects the child who is aware of this rejection 
y I disturbed by it In cases in which rejection is more subtle and 
‘ consciously perceived by the child (who in fact may thereby be- 
.me more dependent on his parent) lemoval from the home may meet 
.nth failure because the child runs back to his parents ( 2 ) A dehnquent 
child lives in an unwholesome family group which grfeatiy contnbutes 
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to such dehnquency and Is essentially Incapable of modification (3) 
The mother is removed from the home by separation, divorce, ill 
health or bereavement, and an adequate mother substitute is not 
available 

These mdications may not be regarded as pat formulas to be utilized 
ivithout thorough study of each individual case, for the removal of 
the child from the home is a momentous event both m the life of the 
child and m the expenence of the responsible adults Community 
facilities for deahng with such problems are being improved con- 
stantly as our imderstanding of childrens needs increases In general, 
where prolonged placement seems indicated, a foster home which is 
attimded to the needs of the particular child Is the treatment of choice 
Where the severity of the child s symptoms makes foster-home place- 
ment unfeasible, as in cases of serious delinquency, institutional care 
may be indicated. This measure has been used only as a last resort 
when all other measures have failed In planning for institutional care 
we attempt, in so far as possible, to select those institutions In which 
an fadividualized approach to the patient under careful psychiatric 
guidance is used and where adequate planning for the return to die 
'^I^'^dty is regarded as part of the treatment 
Where home situations are less critical, less radical prolonged place- 
ment plans are made to advantage Boarding school placements in 
wnjmction with summer camp are often helpful for the older child, 
uch plans are frequently preferred to foster-home placement because 
socially acceptable. It is well recognized that the older 
^ild does not adjust as well as the young child in a foster home since 
nis patterns of reaction to family life are less flexible and his affectional 
es to substitiite parents are likely to be weaker 
liMf Instances the problems of the child s maladjustment may 
maintoinmg the home environment, and therefore 
constellation, relatively intact and making only 
or adiustments in the total picture Nursery 
home example, anssver the problem of the cramped croivded 
older P'ay facilides and lack of companionship For someivhat 

Sinn nR recreatiqnal organizations encourage expres- 

caOra^^'in ®Seressive and competitive drives and teach Identifi- 
the ^ important to make the mitiai contacts with 

the for the backivard child, and to Internret 

‘he dnb leader Summer liunps forS^' 
relief^ t homo the rest of the year provide a welcome 

fur4efXvTr” irritations and a wholesome atmosphere for 

s«ne \V(- frustrations and dlssnHsfactions stem from the school 
We cannot expect the school organization to gear its^ “ 
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child’s needs, but a cooperative and resourceful teacher may mvent 
innumerable soaaUy acceptable ways for the child to obtam the 
attenbon and recogmtion he fondly desires 
Special difficulbes m children, such as reading disabihbes and speech 
disorders, which may handicap a child m a very senous way and 
mtensify exisbng neurobc trends are given special attenbon either 
withm the chmc set-up or m the commumty Unfortunately, com- 
mumty facihbes for dealmg with these disabihbes are, as yet, very 
limited 


DIRECT THERAPY 

We have reviewed some of the important measures mvolved in 
moldmg the envuonment to smt the needs of the child This approach, 
if used alone, however, even ivith the utmost caubon and skdl, has 
defimte hmitabons Attempts to modify parental attitudes or to ma- 
mpulate the envuonment m any way are often frustrated because of 
the basic mabihty of the parent to cooperate m the total plans There 
are many children m whom unwholesome reacbon patterns have be- 
come mgramed and who contmue to show symptoms despite more 
ideal external cucumstances 

For such children some form of duect therapy is definitely mdi- 
cated Even with less handicapped children who show promise of a 
favorable response to an improvement m the environment, duect 
therapy is often useful They can often profit from an opportumty to 
learn the role which then mvn conflicts have played m creabng past 
diflBculbes and thereby become better eqmpped to handle frusbabons 
and traumabc events m the future 
Unbl recent years our opportunibes for dealmg duectly with chil- 
dren have been hmited because of the fact that the child is so often 
maccessible m the mterview situabon The younger the child, the less 
the hlcehhood of his verbali 23 .ng his conflicts and difficulbes It is 
partly because of this fact that the envuonmental approach has m 
the past been developed and exploited to the extreme Fortunately, 
pioneers m the field of child psychiatry have paved the way m recent 
decades for a more duect approach by ubhzabon of play techmcs 
The methods of apphcabon of the play techmc m therapy with 
children vary from chnic to chnic and mdividual to mdividual, how- 
ever, certam generahzabons are possible With older ehildren a few 
I le matenals such as finger pamts or games bice checkers serve to 
- ■ ' the threat of the mterview situabon and facilitate the estab- 
5.' -ent of a relabonship With the more blocked older children the 
^2 creabons can serve as die starbng pomt for discussion Some 
1 I en beyond the age of ten or eleven years might regard such an 
approach as too childish, artificial and mduect, an atbtude which 
clearly minimizes the value of the techmc With the younger child 
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the possibility of establishing a relabonshlp on the basis of the inter- 
liew situabons alone is often precluded. It is not only that the child 
expresses himself more easily and fully m play and achon than ver- 
bally, but he is accustomed to testing reahty and relabonships in terms 
of acbiity rather than m words , 

The usual treatment consists of a number of sessions with the thera- 
pist in which the child is permitted to express himself through play 
It is generally agreed that, ivith the child whose symptoms are of 
considerable duration, the use of free play is indicated The chUd is 
informed that he has free access to the materials m the play room and 
that he can do whatever he likes in that room, except for brealdng 
h^ts and wmdows or mjuring the therapist. It is advantageous to set 
the limits initially and to adhere to them as far as possible throughout 
the durabon of &e treatment Further introductory comments depend 
On the child's age, understanding and problem. It is often helpful to 
state that other children find it easy to discuss their feehngs of anger, 
fear or discomfort as they play and to reassure the child that he will 
be permitted to return at regular intervals to the playroom with the 
therapist 

The degree and t)pe of achvity on the part of the therapist after 
the introduction to the play situabon vanes with the philosophy of 
the therapist. In the classic^ analysis of the child, considerable stress 
is laid on mterpretations An attempt is made to work through with 
the chOd the deep-seated unconscious meanings of his play and be- 
havior ^Vhen this technic is used the child must be seen daily for 
many months and atinety which may be activated by one interview 
is handled in the next. Anna Freud,* one of the pioneers m child analy- 
sis, has written eitensli ely on child therapy and, although she utilizes 
considerable mterpretation of unconscious material, her approach is 
sloiv and cautious, and environmental modification as an important 
adjunct to the analysis is emphasized Other analysts, such as Melanie 
recommend immediate deep interpretabon of the child < play 
analysis of the child can be utilized only by those who are 
exp^y tiained and is applicable to a small group of children because 
of the hme and expense involved. In general, it is recommended only 
for extremely neurotic children who are resistant to other approaches 
in contrast to the above, Bogerson^ and Gitelson” have eadi reported 
*"!'°Pondently on a series of cases which were treated successfully 
" m ^ technic \nth minimal interpretation after other child 

gut anre measures had failed Their results are encouraging and 
oeminly indicate that this approach, too may have considerable 
^ 1^ ^‘oni and his group put the emphasis not so much on inter 
pretabon of plaj m terms of past experiences but rather on the 
relationship between child and theripist The 
P cm child will attempt to use unwholesome patterns which are 
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characteristic of his reactions in everyday relationships He may order 
the therapist aroimd, may avoid participation m cleamng up, and may 
refuse to accept hrmtations such as that no toys can be taken from 
the playroom The child is not repnmanded for this behavior, but the 
behavior is pomted out to him and an attempt is made to understand 
it. When he is assured of the therapist’s acceptance and fondness for 
him and the fact that his untoward behavior wiU not be held against 
him, these trends diminish 

Modifications of the play technic m the direction of greater control 
of the situation (Levy) have been used vnth excellent results m cases 
of acute anxiety symptoms of recent ongm, such as might arise from 
bereavement, accident, surgery or the arrival of a sibhng, and m cases 
with monosymptomatic disorders such as car sickness and mghtmares 
(Solomon,® Conn^®). The emotionally pertment situation is repro- 
duced m the playroom (by means of a family of dolls, for instance) 
and the child is encouraged to express his reactions 

This type of therapy has been cnttcized on the grounds that the 
child may reveal too much too early m the game However, if the 
reaction of the child to the situation is watched carefully, if the play is 
kept to the thud person and if the child is protected from too great 
enthusiasm on the part of the therapist, these approaches can be used 
to advantage. The more controlled method does not necessarily ex- 
clude the free play techmc 

Another type of relatively controlled therapy utihzes the spontane- 
ous art expression as the chief tool m treatment This approach has been 
reviewed at length by Margaret Naumberg At the outset it may be 
necessary to utdize other approaches to gam the child’s confidence. 
The chief emphasis m this treatment is the utihzation of the child's 
creative art to imcover his conflicts. 

In general it may be said that m the free play situation the degree 
of activity of the therapist is determmed by the situation and the needs 
of the particular child If a child is at first especially apathetic or m- 
hibited, encouragmg suggestions may be made about play or the 
therapist may begm to work with the clay hopmg that the child wfll 
respond There are many children who are more spontaneous, who 
seek out what they are mterested m and ask for mmimal participation 
by the therapist 

Mfliere talk is limited, the therapist can encourage verbahEation by 
ettmg the child talk about how the doll feels or tell a story about a 
model We attempt to have the child keep the story in the thud 
^ in the begmmng m order to avoid creatmg too much anxiety. 

^ factors which seem to be of prune importance m eflEectmg relief 
I symptoms are the formation of a new type of relationship with 
adult who IS permissive, tolerant and acceptive of the child, and 
the abihty of the child to work out his difiBculfaes m play without fear 
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of threats or punishment Understanding of the meaning of the child s 
behavior is essential and it is of value to indicate to the child that he 
IS understood As the interviews progress and the relationship is 
strengthened, the child expresses his feelmgs more freely in work or 
play, and the therapist encourages such free expression, pointing out 
the universality of such feelings 

Play therapy with children is at times used as the only approach 
to treatment in situations in which other measures cannot be used. 
Children in foster homes who present serious neurobc symptoms 
which are not necessarily related to the present situation are most 
often treated by tVns method alone without much environmental 
manipulation or work with guardians This is often mdicated because 
it is extremely difficult to impose on the foster parent the obligation 
of bringing the child to the clinic and of bemg interviewed herself 
regularly However, ordmarily, m children who live with their own 
parents, direct treatment is combmed with interviews with the parents 
and ivith other environmental mampulatlon In some cases the child 
is seen for only a few diagnostic mterviews in the play situation and 
further work is limited to interviews with the mother One advantage 
to the combined simultaneous approach is that the mother can be 
kept abreast of changes in the child and can be prepared for periods 
when symptoms may be exaggerated, as often happens m the course 
of treatment Such a period, if not anbclpated, might tend to dis- 
oomage parents and result in their terminating treatment 
Termination of beatraent with the child sometimes presents prob 
lems. As a rule, where progress has been made and tiie adaptation 
^ his own world has improved, the child s mterest in attendmice at 
mMo dimmishes despite a good rdabonshlp with the therapist Often 
the move to terminate beatment comes first from the child. However, 
there are occasional cases m which the child does not seem ready to 
&VO up the relationship despite obvious success of the therapy Often 
it is difficult to know what this attitude mdicates but, in view of the 
commumty pressures at the present time, we should question the 
i^dom of prolonging the beatment unless it can be demonstrated 
twt more is lost than could be gained by nppl>’ing ones time and 
olfort to more urgent problems 

cnoup PSYCHoniEnApy 

Group psychotherapy with children is a recent development which 
tu apply the lessons learned from individual therapy to sev- 
Bender puppet shows portray emotional 
OH in every child such as sibling rivalry and parental 

P^nment, and the children comment en masse at crucial points in 
recommends free play sessions for groups of 
uren The groups are small, usually four to eight children, and are 
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carefully selected in order to balance the aggressive with the with- 
dra^vn children A therapist carefully trained to maintain a passive, 
tolerant, “neutral” attitude supervises the activibes. It is claimed 
that this method yields gratifymg results m cases with mild neurosis 
and behavior disorders m which the patient both lacks and desires 
sociahzation 

ILLUSTRATIVE CASE 

The followmg condensed case report illustrates the problems and 
procedures m child psychiatry 

An 8 eight old girl m the upper third grade was referred to the clinic because 
of spells of weeping and refusal to attend school She had failed to attend school 
for a full month (exceptmg three days) prior to the clinic examination At home 
she demanded a great deal of her mother’s time and attention, wept whenever 
school was discussed, voimted whenever she anbcipated leavmg the house and 
slept restlessly Both mother and child were the object of a great deal of cnbasm 
from all the relatives, many of whom felt that the child must be mentally unbal- 
anced The youngster would give no explanation for her beha\aor which kept the 
home m a constant turmoil 

In the mihal contact both mother and child were extremely overwrought The 
mother was tense, agitated, overtalkafave, tearful, the chdd wept constantly and 
clung to her mother’s side It was immediately decided that the psychiatrist should 
handle the mother and the soaal worker the child The decision was made on the 
basis that the mother was even more disturbed than the child and the fact that the 
child was fearful of exposmg her problem before a doctor 

In response to her mother’s proddmg, the child at first tried to show off her 
academic attainments, the mother meanwhile lamentmg a bad ending for her bril- 
hant youngster With some difficulty the youngster was finally persuaded to 
abandon the mother for a short time and jom the social worker m play therapy 
For a bnef penod, she showed marked inhibition, then over a period of sixteen 
mtemews gradually began to relax, showed more interest m play and soon devel- 
oped a ver>' strong attachment for the social worker Whenever her major problem 
was mentioned, however, the chdd blocked and changed the subject untd the end 
of the senes of play mterviews when she spontaneously spoke of her mtention of 
returmng to school Durmg the whole penod of therapy no particular interpreta- 
hon was offered by the social worker for the chdd’s behavior At the pomt where 
the httle girl expressed her desire to return to school, perceiving that this mterest 
was accompamed by considerable anxiety, the social worker merely reassured the 
pabent that she coidd return to school at any time she so desired 

Interviews with Mother.— In the beginnmg the mother’s agitation was marked 
and there was constant reiteration of the presenting problem and how deeply dis- 
turbed everyone was about refusal of such a brilliant chdd to attend school 
Reports on the child’s psychological test, however, revealed only average mteUi- 
gence The mother was confronted with this fact after the third interview and her 
attitudes soon changed She began to discuss her own ambitions for the child and 
to see the relationship between these aims and her own depnved childhood She 
“"j’ been orphaned m infancy and was a state ward until she was 4 years of age 
, • she was adopted Her adoptive parents were kind to her, but she always felt 

. and imder necessity to be imusually good to earn their love She was 
c, anxious and fearful m her own chddhood From the beginmng she felt that 
I .ghter Joan was like her and gave Joan much of the protection that she wanted 
tor herself m childhood. She never encouraged socialization and had handled Joan 
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like a delicate flmver Joan played little %vlth other children. The mother alwyi 
accompanied her child bade and forth to achooL The child waa oncom^ed to 
apply liertelf to school work on evenings and week ends and her mother was 
ahvayi very disturbed at any Inferior perfonnance in her school w*oik» The mother 
ipent much time helping her child with her \vork, playing with her after school 
and devoting all her evenings to the child s demands. 

It was interesting that the relationship of the mother to her other child five 
yean older the patient was completely different &om that with the patient. 
The mother had experienced a psydioUc depression after the birth of her first in 
font flnd that child Nvas raised for almost e year by the maternal gra n d m other 
After recovery from her depression the mother found her i n fan t robusty happy and 
animated and she never, therefore, felt any anxiety about her During the five 
yean betiveen the first second child, the mother felt less secure In social rela- 
tionships, partly because of her psychosis and also because of her fin ancial status 
Her husbands income was meager and most of her old friends had advanced con 
tiderobly She was preoccupied with makiDg ends meet and economized at the 
^ipense of recreational outlets She was happy throughout her second pregnancy 
bat was psychologically set to satisfy her own ambitions through mobilization of 
the child s abilities. 

The mother needed little help in seeing the relationship between her own alti- 
tudes and the child s behavior Early in the course of contact she attempted to 
''■ean the child away from her and encouraged sodalization. The child began to 
phy with other children with zest and enthusiasm, obviously finding much satis 
t&rtion in these new activities. The mother ceased urging the child to attend school 
^ reassured her again arid again that tt did not matter whether she did well In 
wwl or not She abo began to accept the fact that the child would do better in 
the lower third grade. 

Toward the end of the period of contact the mother stated that the whole 
*^>erience had been very worthwhile and that she felt as if Toons resistance to 
bad been a blening in disguise. She realized she would never have faced 
own prc^lem ^vitbout a crisis of this sort The mother began to go out xvlth 
build up sodal interests of her d%vo She ^va3 lello’ed of the 
jorlble fear that Joans behavior was an indication of serious mental Illness of a 
oereoitary nature 

tn indicated that she ^vas ready to return to school, a visit was made 

, ^ interpret the child s difficulty The teacher was most cooperative 

till* J understanding of the rituotion. No Issue was made of 

cnllat absence from school, and she rapidly canght up In acthities. 

p^^ment —This case has been selected for the following reasons 
whi 1 acute disturbance in parent-child relationship 

particularly deep-seated psychosexual roots These prob- 
unusual m ordinary clinical practice and are highly sus 
9 ri? management by relatively simple techmes 
Prei t dealt ^vith ahnost entirely on the level of the 

olpba and omega of therapy was the present acute 

'^oP^rabon of patient, parent, social ^vo^ke^ and 
imder the guidance of the psycliiatrist is clearly illustrated 
reaf4i of tlie child s problems ^vas evidently an acute aadety 

Thfl verbalized, involving fear of failure in school work 

nation developed in a setting of ovennobihzatfon of the child s 
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energies under the condition of diminishin g returns for energy ex- 
pended, the latter an inevitable outcome of mcreasmgly difficult school 
work The manifestations of the child’s neurosis were spells of weep- 
mg, stubborn refusal to attend school, frequent unexplamable mom- 
mg vomitmg, and disturbed sleep 

The mother’s conflict centered about an madequacy feehng result- 
mg from imfortunate childhood experiences and msecunties concem- 
mg love of adoptive parents She attempted to achieve compensations 
by proxy, an example of misapphed love for her child 

The psychiatnst treated the most disturbed member, namely the 
mother Play therapy become the method of choice simply because 
m mterviews the child was inaccessible due to overwhelmmg anxiety 
and her misconception that treatment was punishment Play therapy 
further permitted free motor activity as a substitute for verbalization 
The dramatic consequences of this relatively simple type of man- 
agement, both for the patient and the parent, pomt up the extreme 
rehef of anxiety possible m acute parent-cluld disorders Both parties 
achieved profound release of tension and thorough-gomg changes of 
attitude— the child through play therapy, the mother through ver- 
bahzation— each with a stable, accepting, uncnbcal and sympathefac 
adult 
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PRESCRIPTION OF PHYSICAL MEDICINE IN OFFICE 
PBACnCE 

Akihob Lancaster Watkins, MJD * 

Phvsicai, medicine offers the mtemist or general pracbtioner many 
opportunities to render his patients effective symptomabc relief and 
often deflnlbve therapy Frequently this treatment can be successfully 
earned out on ambulatory patients who receive regular physical ther- 
apy in the office by qualified physical therapy technicians under medi- 
cal supervision. In order to achieve success, however, it is necessary 
to pr^ciibe physical therapeutic agents with as much accurate det^ 
as is requir^ of any other medical prescription A background of 
knowledge of the physiological effects of physical agents is therefore 
necessary for correct selection of the various available agents An- 
other essential element of a proper physical medicine prescription is 
an indication for the technlaan of Ae nature of the disorder under 
treatment and the changes which can reasonably be expected to result 
from the prescribed therapy The minute details of technical pro- 
cedures can then be safely delegated to the technician with re^ar 
medical check-up as to progress As a background for prescription 
writing we will consider some of the verified effects of physical agents 
on the various tissues of the body startmg first with thie sldn 

PHYSICAL MEDICINE AND THE SKIN 
Thennnl Effects.— Physical agents are frequently employed to raise 
the skin temperature. One of the most common methods is that of 
conductive heating. By this method there is an exchange of molecular 
energy from the hotter object to the cooler skin surface, with a grad 
ual temperature rise of the latter As this is a comparatively slow 
method of heating, no important temperature changes subcutaneously 
can be effected with conductive heating unless there is a proper allow- 
ance for time and, ns a general rule thirty minute nppheations ore the 
'mnimiim requirement for adequate heating of the deeper tissues as 
well as the skin The common examples of conducted heating are the 
use of tlic hot water bottle, electric pad and svann water soaks at a 
temperature iiot exceeding 113“ F 
A somewhat more rapid and efficient method of increasmg tempera 
ture depends on the absorption of radiant energy Mffien the sldn alone 
s the structure to he heated, radiant energy should be selected of 

' Aoocislo In Medldne. Ilnrvjird Medical School Chief of Phixleal Modidne 
Matttehmdb General Hospital 
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those wavelengths known to be absorbed completely by the skm 
For this purpose infrared generators which emit primarily m the far 
infrared range with a wavelength greater than 1500 milhmicrons are 
satisfactory These invisible rays are absorbed by tlie surface of the 
skm and heatmg at a depth is effected only by the slow process of 
conduction previously mentioned One usually, however, wishes to 
have a more penetratmg type of heat, and for diis purpose a lurrunous 
source of mfiared energy is moie desuable The ordmary mcandescent 
bulb of sufficient wattage is nch m the near-mfiared rays which are 
transmitted through the outermost layeis of the skm, thus having 
more efficient penetrabon and depth heatmg effect Studies have 
shown, however, that even with the most penebatmg wavelengths of 
radiant energy it is necessary to expose the part for thuty mmutes 
or longer m order to achieve proper deep heatmg Other technical 
precaubons mclude proper choice of reflector so that the heatmg is 
even and tlie avoidance of heat loss by unnecessary drafts 

The most efficient means of heatmg the skin and at the same tune 
the deeper tissues is by the conversion of high-frequency electncal 
currents mto heat These cunents are known medically as short-wave 
diathermy, but are of similar wave bands as those employed in radio 
broadcasts Although these high-frequency electncal currents can 
penetrate bssues, m the presence of normal cuculabon which allows 
for dissipabon of energy, the temperature nse at a depth is similar to 
(hat of tile skm so that we can rely on skm sensabon of temperature 
to adjust dosage The extreme hiigh-frequency currents producmg 
rmcrowaves represent another method of heatmg by conversion of 
electncal energy to heat Although penetrabon of hvmg tissues vanes 
accordmg to wavelength of the energy involved, as far as our present 
knowledge is concerned, the only effects achieved are those relabve 
to changes m temperabue 

In prescnbmg physical agents for then thermal effect the physician 
m selecbng the pioper agents should keep m mmd the necessity of 
normal skm temperature sensabon to safeguard agamst bums, parbcu- 
larly when using high-frequency electncal currents Others factors are 
concerned chiefly with tlie ease or efficiency of heatmg either large 
or small areas of bssues It is usually more sabsfactory to order treat- 
ment winch can be repeated under your duecbon at home by the 
pabent and for tins reason there is much advantage m prescnbmg the 
simpler methods of heabng 

'"^Sedative Effects.— Rehef of pam is one of the commonest indica- 
, for the use of physical agents These agents may be apphed to 
skm and through counterimtant effects reheve pam of deep-seated 
* gi 1 The mechanism of this acbon has been suggested by recent 
^Ajjenments showing that equahzabon of temperature gradient 
changes the pain threshold ^ Cold has a sedabve acbon and hkewise 
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contrast therapj with alternating hot and cold apphcabons Successful 
countenrritant effects can also be achies’ed by histamine fontophoresis 
or more definite sedative effects from novocaine iontophoresis Occa 
sionallj the erjihema foUownng ultranolet Irradiations is helpful in 
relieimg pain and pruritus of certain skin conditions such as heipes 
zoster 

Bactericidal Effects.— Ultraviolet irradiabon, particularly in the 
shorter wa\ elengths, has some d efini te pow er m killing bacteria in the 
oir but is of \ery limited benefit m stenhzabon of the slan Ultra- 
nolet irradiabon when corabmed with more penetrating sdsible and 
near-infrared energy is often of \alue in shmulahng healing of slug- 
gish ulcers. It is doubtful, however, whether this action is directly 
bactericidal The benefit of general ultranolet irradiation or heho- 
therapy m increasing body resistance to infection is still control ersiah 


effect of PHISICAL AGENTS ON aRCULATION 

It IS generally conceded that the beneficial effects achie\ ed by phv 
sical agents such as heat, massage esercise and electrical stimulation 
^ adueved through the mechanism of circulator) refleses It is well 
•Mau that the normal response to an increase in temperature of the 
“dn and subcutaneous tissues Is an mcrease in circulation Hyperemia 
^btained by an increase in the capillan’ bed, a faster artenal blood 
acnv and at the same time improvement m venous and l)unpbatio 
feium Superficial capillary dilatation can also be achiesed by mas 
^ge and iontophoresis The senous and lymphatic flow is mcreased 
^ the deeper types of massage and particularly actise muscle con 
traction It should be remembered when applymg heat that its effects 
Me beneficial only m so far as the circulntion is increased more by 
tae heat than the increase of metabolism also associated with rise in 
™peratuTe Prolonged and mtensive heating may base deletenous 
weeb by increasmg the metabolic needs beyond the ability of the 
, '■™Mtion to adjust reflesly Caution is espeoally necessary when 
“gh frequency electrical currents are used as it is possible to apply 
“rge amounts of electrical energy for coniersion mto heat 


effects of pm sical agents on siuscles and joints 

Sedative Effect* —Presence of painful and excessive muscle spasm 
one of the important indications for the use of physical therapy, 
^^cularly thermal agents. Prescription in these cases is neccssanly 
oropuical because of our lack of knowledge of the essential 
"’Mdianlsms of muscle spasm. Painful spasm accompanvmg traumatic 
ofectious Inflammatory' reactions may be incited b\ accompanying 
stimuli arising locally Changes m the thermal gradient may 
"aoct (he pain threshold and thus relies e spasm, or the 
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of relief may be associated with more complex chemical and physio- 
logical reactions occumng with mcrease m temperature and circula- 
tory changes Slow rhythmical massage also is effective m reheving 
many types of muscle spasm, m other cases deeper strokmg and fac- 
tion motions may be necessary together with gentle slow, passive 
stretciung or traction 

Spasticity of muscles secondary to central nervous system disorders 
such as Parkmson’s disease or pyramidal tract lesions may be tem- 
porarily diminished by special techmcs of scientific relaxation together 
with controlled rhythrmcal active movements Psychological factors 
are important m these cases and vanous forms of occupabonal ther- 
apy are useful to mstdl confidence as well as for improvement m 
kmebcs ^ 

Strengthening. — ^Weak muscles with normal mnervation are best 
strengthened by active exercises Resistance should be graded to pro- 
duce some fatigue which then results m hj'pertrophy and mcreased 
strength The most rapid results can be obtamed with heavy resistance, 
low repetition exercises,® whereas endurance and slower mcrease of 
strength is achieved by use of low resistance exercises repeated a great 
many tunes 

Mamtenance of contractile strength of denervated muscles can be 
best achieved by appropnate electncal stimulation As electncal ex- 
citabihty is altered foUowmg denervation, currents must be selected 
which are adequate to produce maximum contraction of muscle .Al- 
though this treatment wiU not prevent atrophy of denervation, the 
degree of weight loss can be diiiunished and the return of power fol- 
lowmg reinnervation hastened 

Joint Mobilization.— Physical therapy properly prescribed is an 
essential part of the therapeutic program for patients with chrome 
arthritis and for patients recovenng from extremity mjunes, Jomt 
function can be mamtamed physiologically only when motion is pro- 
vided Physical agents aheady mentioned may be used to dimmish 
pam and muscle spasm and then motion is best given actively under 
supemsion of a skilled physical therapist or the physician The nor- 
mal pattern of motion is often lost m the presence of pam and muscle 
spasm, so that muscle reeducation is necessary to develop coordina- 
tion As muscle strength is built up, mcreased ]omt range wiU follow 
provided an active inflammatory process is not progressmg A safe 
-general rule is to use active exercises rather than passive m all cases 
e possible Emphasis is always placed upon correct performance 
exercises so that there is a minimum of irritation and a maximum 
r stretchmg and voluntary muscle contraction Further details of 
presenption of physical therapy wiU be noted below 
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EXA5IPLES OF PRESOUPTION WKlllNG 
Rheumatoid Arthnlig —As the present discussion is confined to 
those patients who are ambulatory, we need consider only the early 
and milder cases of rheumatoid arthritis In these instances physicd 
therapy may serve a preventive role by maintenance of muscle power 
and consequently preservation of Jomt function The general aim of 
treabnent is to first of all teach the patient the essentials of proper 
body mechanics both at rest and during movement. Attempts are 
made to remedy any postural defects and to increase the muscle 
strength if asymmetrical wealmess is present When soma limitation 
of joint motion exists, the patient is Instructed in the proper way to 
stretch joints carefully by specific active exercises which are the back- 
bone of the physical medicine prescription for these patients 
Where pain is a limiting factor, a full maintenance dose of salicylates 
will act synergisUcally with therapeutic eierdse Another useful pam- 
relieving measure is local apphcation of heat or a full tub bath or 
shower The practical details of the prescription can be noted from the 
following example of instructions given to patients with mild or early 
rheumatoid arthritis Involving multiple joints 


EXERCISES FOR ARTHRITIC PATIENTS 
General Instruotfons — The proper amount of exeidse and rest is 
essential in the treatment of most patients with arthritis Exercise, 
when properly performed, sen'es at least three purposes (o) increases 
the range of motion in the affected joint, (b) strengthens the muscles 
moving the joint, and (c) prevents deformity 
Specific exercises for each patient rvlll be taught and supervised 
by a physical therapist, the patient will then repeat exercises daily as 
instructed. Although details vary for each individual depending upon 
the severity of the illness, the following general rules should be ap- 
plied to all exercises for maximum benSt 


I Affrr leanitng the snotloni to bo performed, begin with only one or two 
™petiti(M of each exercise and repeat 2 to 4 thnes daily as order^ Every lew 
oays, when possible, gradually Increase the number of repetitions of each exercise 
to a maiinium of ten repetitions. 

dinvW follow each series of exercises As improvement occurs, the rest 
P^tieds wiU be sboiter and exercise periods longer 

All exercise movements should bo done tlowly and carefully Eadr active 
“or-ement shonld be done through as great a range of motion as is possible 
f in'twaio fn pain or excessive fatigue which lasts for mote than two hours 

Hiwr Indicates that the exorcise has been too strenuous and less repe- 

nt should be performed at the next eierciso sessiem. 

Perform onlj oxcrettes checked and do them in the manner demonstrated. 
ShevUtrt 

level comfortably bent, abdnet the arms to shoulder 

'"I* Vi-K> not move »captila or davfck.) 
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2 Now from positron of abduction externally rotate as far as possible (Pomt 
hands to head of bed ) 

3 Then internally rotate as far as possible (pomt hands to foot of bed) and 
return to starting position 

4 Place each palm or forearm on top of head 

5 Then brmg elbows together m front and back agam to sides 

6 With elbows straight at sides lift arms forward and up over head to eirtreme 
elevation 

7 Use pulleys as instructed 
Elbows 

1 Full> and forcefully flex and extend 

2 Repeat above exercise with hand alternately m pronation and supmabon. 

3 Add resistance of weights to exercise 1 as instructed 
Wnsts 

1 With elbow flexed and fingers relaxed, completely extend wnsb 

2 Now fully flex wnst. 

3 With elbows flexed fully supmate 

4 Now fully pronate, 

5 Do radial deviabon (lateral movement towards thumb) 

Fingers 

1 Make a bght fiist 

2 Fully extend fingers and spread apart 

8 With distal jomts of fingers relaxed fully extend at proximal jomts (meta- 
carpal phalangeal) 

4 Full radial deviabon of thumb, then move each finger m same direcbon 
mdividually 

5 Oppose thumb to each finger bp, openmg hand as wide as possible between 
each movement 

6 Gentle assisted stretchmg of contractures as specified 
Neck 

1 Recumbent Flatten cervical spme, chm down and in 

2 Rotate head to left and right 

3 Flex neck laterally, chm straight ahead 

4 Head tracbon as instructed mmutes pounds 

Upper Back 

1 Lymg wth small towel under mid-spme, extend back against bed with knees 
flexed 

2 Breathe deeply with prolonged inspirabon 

3 Breathe deeply agamst sandbag on chest 

4 Breathe deeply while stretchmg nbs with hands 
er Back 

^ Gluteal settmg Forcefully bghten buttocks and pinch together 

i i ^ Gontract lower abdommal wall bnngmg pelvis up slightly 

3 Alternate straight leg raismg with feet m dorsiflexion 

4 With hands behmd hft head and shoulders off bed 

5 Face down, raise head and shoulders off bed with back muscles 
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L AbdactioQ In fnlcmal rotation 

ft- Rcctnnbcnt With tne« straight and toes pointing sUghtU together 
spread kgs laterall)- 

b Standing Raise one leg then the other as far lilerall> as possible 
2 Tnfn'ntJ rotationi 

ft- Rotate entire ertremitx inx\*ard (toes pointing together) 
b Standing, feet 12 inches apart, tam foot and leg inward and out>\'ard 
3. Fnib flex the hips and knees alternating each leg 
4- Extension 

ft- Face lying Hft thl^ off bed 

b Standing with trunk stattottai 3 mm-e thigh backwards. 

5. Stationary bicycle riding 


Knew 

L a. With piBow under knees lift heeh dll knees are straight ^v^thout hip 
motion, 

b. Sitting on edge of bed, straighten leg 

c. Repeal with weights on feet as instructed. 

2. Face lying, foRy bend knee. 

3 Back lying with hips flexed, flex ond extend knees as though riding bicycle. 
4- Stalkmaiy bicyde riding as instructed. 

and Feet 

1 FoD don^eiion and slight inversion 
£. Repeat with toes curled downard- 

motions of onUe through dorsiflerion. Inversion, plantar flexion aid 


outline of exercises is intended to sene simply ns n working 
p^e. It is s’aluable only when the patient rcceiics proper indiWdunl 
’“tnicHon in performance of exercises For Jomfs with contractures 
ore detailed instrucbons will hnxe to he gi\en ns to the extent of 
^''oises and their performance together with measurement of joint 
^^so that proper progression of treatment or record of progess is 


. ^ —This term is used with some hesitation ns it applies more 

a Clinical s)'ndome than to pathological classification There arc 
^vever, many patients wuth disnhling symptoms rcferablo to subcu’ 
^eous and muscular tissues without exfidence of true joint disease 
0 are benefited b> physical medicine Tlie characteristic complaints 
of sknrply localized to a pnrticulim area 

extreme tenderness on 

lar^?° ahe commoner sites arc in tlio muscles of tho supraclnWcu- 
mo^Ti nmsclcs, particularlv tliosc at the 

Patients with shoulder 
loiMltzation arc of pnrticiilnr Interest because tlio pain often 

"’"5 confused with hursiHt 
‘'a.dlnitls. or lesions of tho hmchinl plexus The pain maj XSc 
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upward to the neck and even cause headache suggesting intracranial 
disease When the lesion involves the postenor neck muscles acute 
totfacolhs frequently results 

The history of onset often reveals a preceding trauma which may 
either be a mdd strain from heavy hftmg or stretchmg or m other 
cases a direct blow to this area or fall upon the back of the neck with 
sudden "twist or flexion In other patients episodes of pain and spasm 
follow exposures to draft, and m still others there is an element of 
chrome postural stram from poor head and neck mechanics Other 
common complaints mclude statements of mabflity to relax with feel- 
mgs of chrome tension and fatigue StifFness of muscles or "jelhng” 
following penods of mactivity are frequently reported 

Upon physical exammation there may be observed some shortemng 
of the muscles at the site of pam, particularly of the upper trapezius 
Palpation reveals undue tenseness and sensitivity upon rmld compres- 
sion, deeper exploration reveals areas of mcreased resistance often 
nodular m character, and these round, firm, tender masses may be 
moved freely under the finger 

Physical Medicine Prescription —Massage when expertly given is 
the most valuable smgle procedure When treatment is started soon 
after the onset of symptoms deep kneadmg, compression and manual 
stretchmg of the muscles under the fingers and cucular fncfaon mo- 
tions very often result m rehef of spasm and pam -wi thin a few mm- 
utes The massage is usually painful at first but, unless the s 3 mptoms 
are too acute, should be persisted m and soon relaxation occurs This 
can be perceived at once through the fingers of the operator Heavy 
massage should then be immediately stopped and followed only by 
light sedative strokmg 

At this pomt some local hyperemia exists -with mcrease of skm 
temperature This should be mamtamed by appheation of heat either 
through use of radiant energy or diathermy With those cases where 
symptoms have persisted for several days or weeks it may be necessary 
to dimmish sensitivity by first applymg heat before the massage and 
then reapplymg it after muscle relaxation has been obtamed 
Any postural defects should be corrected by appropnate exercises 
In some patients with chrome poor posture head traction -with com- 
fortably fittmg slmg holdmg the dun horizontal and the cervical spme 
straight should be apphed with weights from 5 to 15 pounds, fifteen 
' ■ les, three tunes a day 

Occasional cases may^be too acute to tolerate any massage and also 
some chrome cases -with localized tender areas resistant to this treat- 
« ! temporary rehef of pam may be secured by means of novo- 
came iontophoresis The solution used is as follows procame hydro- 
chlonde, 1 gm , epmephnne as bitartrate, 0 005, alcohol 80 per cent 
to make 100 cc Hie pad is moistened with this solution over which a 
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CTnnll metal electrode is firmly bandaged and connected to the positive 
pole of the source of direct current The negative pole is connected 
to a larger dispersive electrode. The imlliamperage which can be 
used varies with the area of the smaller electrode and should always 
be within the comfortable tolerance of the patient Figures may vary 
between 4 and 20 milliamperes with the average duration of applica- 
tion varymg between 10 and 20 nunutes Local anesthesia need not 
be complete for relief of the muscle spasm and pain, but is usually 
sufficient to allow active exercises and full lengthening of the muscles 
preiiously habitually contracted. The frequency of treatment is an 
individual decision. An occasional case can he dramatically relieved 
with a single treatment, others may require multiple treatments over 
several weeks Recurrences are not uncommon but may be prevented 
by teaching improvement of posture or in other cases specific muscle 
relaxabon techniques 

Periarticular Lesions —There are still many other patents with 
symptoms referable to Joints and surrounding muscles, particularly m 
the region of the shoulder, back and feet, who are benefited by physi- 
cal medicine One of the biggest problems is that of shoulder pain 
tviih limitation of motion due either to bursitis or tendinitis Physical 
therapeutic methods of treatment for these patients are well known 
and need not be repealed m detaiL One of the commonest prescnp- 
hons is for diathermy, either with short-wave technic or conventional 
long-wa\e diathermy Many cases of acute bursitis, bowever, do not 
respond favorably to diathermy, which causes an increase of pain, 
perhaps due to overstimulaticm of the inflammatory reaction Some 
patients get more symptomatic relief from apphcahon of cold or 
milder superficial heatiug with radiant energy Various procedures 
may be tried for relief of pain, which is of utmost importance in order 
to prevent adhesions and restnctions of motion Although rest is of 
importance in the early cases, eserdse once a day when carefully 
done may prevent the onset of a chronic adhesive bursihs. In the 
latter Instance the period of disability is usually of long duration 
Physical therapy may he successfully combing with other measures 
mcluding irrigation vWth novocalne and saline to remove caldum 
deposits or operatii e surgical removaL An occasionnl case may require 
^inipulaUon In all instances a carefully supervised exerdse program 
is essential for regaining free coordinated and strong shoulder move 
ment Physical therapy alone is usually not sufficient to control the 
P™ “ mnite bursitis or tendinitis and the use of saiicyjates and 
non Imblt-forming pain reheving drugs should not be omitted. 
lJncknclic.-The diagnosis and treatment of back pain is beyond 
paper Tile differential diagnosis between arthritis 
ptoed ^k, tumor and mechanical causes of back pain may require 
wmsiderablo sludv and elnbomle procedures. A trial of so-called 



1236 


ABTHUH lANCASXER WATKINS 


conservative treatment consisting of rest and adequate physical ther- 
apy may aid m reachmg the correct diagnosis or it may brmg the 
patient rehef of symptoms without benefit of a diagnosis The measures 
used m these cases consist m bed rest with proper back support on a 
firm surface, adequate analgesic drugs, local use of heat for rehef of 
pam, and occasionally sedative massage As soon as muscle spasm is 
reheved gentle settmg exercises for the low back, gluteal and ab- 
dominal muscles aid local circulation, prevent disuse atrophy and 
hasten mobihzation When the patients start waUang it is of utmost 
importance to teach them proper back mechamcs by means of mstruc- 
tion before a mirror and learmng to contract mdividual muscle gioups 
In this way pioper coordination may be developed together with 
mcreased muscle strength Frequently careful exammation reveals 
contractures of muscle gioups, particularly the hamstrmgs and the 
tensor fascia lata Gradual stretchmg of these structvues may brmg 
about permanent rehef of recurrent backaches m patients whose pam 
IS related to these mechamcal defects In other patients with deWte 
rupture of mtervertebral disk success from operative removal is made 
more certam by proper postoperative care includmg an exercise pro- 
gram begmmng m recumbency and graded with convalescence until 
the back muscles are normally strong and properly coordmated with 
automatic normal mechamcs 

Degenerative Arthritis.— A considerable group of patients has 
symptoms referable to degenerative jomt disease Although physical 
dierapy cannot be thought of as curative, it probably is of as much 
benefit as any treatment available Without descnbmg the prescrip- 
tions for mdividual jomts affected with degenerative arthritis it is per- 
haps sufficient to mdicate the general prmciples which apply m order- 
mg physical therapy for this group of patients Pam is usually the 
symptom which bnngs the patient to the doctor for treatment, and 
certainly measures should be mcluded to brmg rehef for this pam 
They are, first of all, rest or dimimshed activity of the jomt for short 
periods of tune as compared ivith longer periods m the patients with 
rheumatoid arthritis Apphcation of heat locally of mild mtensity also 
dimini shes pam, but as these lesions occur more commonly m the older 
age group, dosage must be carefully regulated if there is any indica- 
tion of diminished blood supply from arteriosclerosis, particularly in 
the lower extremities 

The only defimtive measure is that of mcreasmg support of the 

! v,ted jomts by strengthenmg the musculature through properly 
j ’ J resistance exercises Imtation of the jomt such as by weight- 
^ ig must be avoided dunng the exercises In addition any aid to 
ove mechanics of the jomt should be mcluded such as hfts on 

. heels to change the ahgnment of the knees, and instruction m 
postural correction Another general pnnaple of treatment of these 



1237 


^’htcsical im^CDcr c, cmc: ttacticz 

toc=M 25xo:ra*M rri o^e^vei^nt cr 
Owptoms imrf 7°?^ pafcerrts are raren ccrapleteh cured of 
^ores in ph\ii'*Tj!^' ^ raitrucifd ra sicp'e home pro- 

’’’^ge and “erapy srjca as t}i» ere of heat, gentle sedabee 
"^■Wed iDuir) tcntauing the Etcessar eie-cnes for 

Ihe home u iManrre vrhreh can be used p-ofitabK in 

spme. for cares ~jth d*-g«e3eralis e arthntis </ 


} rWrmH~. StMilAm 

*®d bised m u, phvscal rDe<dc3r.e rbenld be specific, detail ea 
^ ^ Plr^mlogical efiectr. 

^SWti (o should icc'ude- (a) Diagnosis, ib 

duced idl n?^ details of application, ic) ESects to be jiro- 
3- Some Drps2lf° frejjuera:- of treatment. 

dor cSoe treatin*at o' arthntis and otfcei 
disorders base been disoissed. 


'•''’dh.lts T, _ 

of 2<73»£zteai £br tbe PH«f Pjdx Aa cipc£bw=ial 

^ tn pafx Axd. ^ 

^ zad '•rev/?;/ Crdcs 1455-1515 1945. 

(Oct) iftig P^-CC-o- Ererca-i Arch, Fbyt Med, gT^eo'-er' 



CLINICAL USES OF NEOSTIGMINE 
Robert S Schwab, M D ^ and Wuxiam P, Chapman, M.D f 

Neostigmine (U S P ), also called prostigmm (Roche) in this 
country, is an effective stimulant of smooth muscle In general, its 
effect is comparable to that of stimulating the parasympathetic nervous 
system Neostigmme was first synthesized by Aeschhmann^ m Basle, 
Switzerland, m 1931, m an effort to obtam a drug less toxic than 
physosbgmme (eserme) but with the same effect on the mtestme 
This synthetic compound has the foUo'wmg formula 





The purpose of this commumcation is to assess the effectiveness 
of this drug m a variety of climcal conditions for which it has been 
used § 

From the Medical and Neurological Services of the Massachusetts General 
Hospital, Boston, and the Harvard Medical School 

This is paper No 23 of the Myasthenia Gravis Cluuc of the Massachusetts 
General Hospital Aid m its preparation was provided by HofFmann-LaRoche Com- 
pany 

“ Instructor m Neurology, Harvard Medical School 
f Assistant m Medicine and Physiology, Harvard Medical School 
t In place of the methylsuljate radical (underlined) which is the formula for 
the mtramuscular preparation, the tablet for oral use has a bromide radical 

§ The following forms of neosbgmine methylsulfate are available for parenteral 
mjecbon 1 ca ampules m two strengths— 1 2000 (05 mg per cc ) and 1 4000 
( 0 25 mg per cc ) , a combmabon tablet with morphme containing 0 5 mg of 
neosbgmme methylsulfate plus 8 mg (% gram) morphme sulfate, and a special 
ampule for the diagnosis of myasthenia gravis (Neosbgmme Diagnosbc Ampule), 
contammg 1 5 mg neosbgmme methylsulfate plus 0 6 mg (14oo gram) atropine 

^ Teosfagmme bromide is available m the foUowmg forms scored tablets for 

> use, 15 mg per tablet, and a 5 per cent aqueous solution m 7 5 cc vials for 

^ thalrmc use 

Neosbgmine bromide given orally is one-fifteenth as effecbve as neosbgmine 
,1 thylsulfate given parenteraUy, i e , one 15-mg tablet has about the same effect as 
an mjecbon of 1 mg 
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It IS Important to note that the amount of bromme In each tablet is 
less than 4 mg. of bromine Even with doses as high as 300 mg of 
neostigmine bromide daily by mouth, the amount of bromine rs only 
76 mg. (1V4 grains) per day Such an amount of bromine has no 
sedative effect and is unable to produce bromldism in any of its forms 
(On four patients taking this amount or more of neostigmine bromide, 
the serum bromide tests were negatlvo ) 

PHARBIACOLOGY 

Neostigmine and physostignune act in the same way Both depend 
on the presence of acetylchohne According to Loewi,®* Dale® and 
Nachmansohn,* there is strong evidence that, in the nervous system, 
transmission of the impulse from one neurone to the next depends on a 
forjiaUon of acetylchohne at the synapse. This chemical transmits the 
impulse to the next neurone, and, at the end of the chain, to the 
ganglion cell m smooth muscle or to the end plate in striated (volun- 
tary) muscle There is present at these points chohnesterase, which 
immediately destroys the acetylcholine and allows tbe synapse or motor 
end plate to rest until the next stimulus arrives This process occurs 
throughout the entire central and peripheral nervous system except 
in the postganglionic sympathetic nerves which have theh own chemi- 
cal mediator, sympathin 

The pharmacological effect of neostigmine and its natural analogue, 
physosbgmine or eserme, is that of depressmg the amount of cholines- 
terase present in the serum In other words, neostigrmne, by depressing 
the esterase, strengthens the actron of acetylchohne on the effector 
organs This effect, in the post-ganglionic fibers going to smooth 
muscle, is similar to the action of a drug called muscarine and is 
called “the muscarine effect" The effect on the nerve endmgs in stri- 
ated (voluntary) muscle Is similar to the early action of nicotine and 
is called “the ricotiiiic effect of the neostignune ” The postganglionic 
nerves going to smooth muscle, and the motor nerves going to stnated 
muscle, are called chohuergic nerves It is important to note, howev er, 
that the nerve supply from the central nervous system to the sympa- 
theUc ganglia Is also mediated by acetylchohne and ore. therefore, 
choUnergio nerv es 

Neostigmine increases glandular secretion including salivary, gastric 
and sweat It sbmulates smooth muscle, causing constriction of the 
pupil, increased motiUty of the stomach and intestinal tract and con- 
traction of (he bladder It also dilates most of the blood vessels, 
anecting arterioles rather than capillaries, particularly in the periph- 
and in the large vascnlar be^ throughout the body The effect 
neostigmine on Ml these smooth muscle systems is Included in the 
muscanne effect of the drug. The nicotinic effect on voluntary musdes 
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IS tte basis o£ the eflEectiveness of this drug in myasthenia gravis ® In 
this disease there is considerable evidence that the mechanism is an 
imbalance m the chemical processes of the motor end plate Where 
there is no disturbance of end plate physiology, neostigmine has no 
benefiaal efiEect on striated muscle whether healthy or diseased On 
the other hand, Rilcer and Wiscoe^ have shown m cats that neoshg- 
mme, if the concentration of the drug is high, acts directly on stnated 
muscle It does this m the same manner as acetylchohne, causmg 
the muscle to contract They showed that even when aU chohnesterase 
IS removed by perfusmg with di-isopropyl fluorophosphate this effect 
IS stdl present Furthermore, stiU larger doses of neoshginme produce 
a curare-hke effect They used doses of six to ten times that used 
m the chmcal apphcation of neostigmme and mjected the drug mto 
the artery 

For a more complete discussion of the pharmacology, the reader is 
referred to Goodman and Gilman’s textbook® 

THE EFFECT OF NEOSTIGRHNE ON THE NORMAL HUMAN SUBJECT 

Neostigmme methylsulfate, 0 5 mg, mjected mtramuscularly usu- 
ally has no effect on the healthy adult otlier than to produce a few 
degrees use m skm temperature-- This has been shown clearly by 
Perlow and is an important effect 
If 2 cc of the aqueous solution containmg 1 mg of the drug is 
mjected mto the average human, a certam number of both subjective 
and objective signs can be noted There is a small mcrease m the 
amount of sweating and the skm is shghtly warmer There is a shght 
mcrease m sahvation and, m some subjects, this is evidenced by a 
shght thickemng of the speech and a subjective report that the tongue 
feels full Increased peristaltic movements m the mtestmes and m the 
stomach are observable by barium fluoroscopy or auscultation and, 
m about half the subjects, an awareness of this mtestmal peristalsis 
IS reported A few of the subjects have a desire to urmate, belch or 
pass flatus In about one-fifth of the subjects exammed, small fibrilla- 
tions are seen m the lateral aspect of the tongue In about 10 per cent 
of normal subjects, small tvwtclimgs (fasciculations) can be seen m 
the arms or shoulders, if properly elicited These can be demonstrated 
by the electromyogram Voluntary power of a muscle measured ergo- 
graphically is the same as before mjection ® 

If 1 5 mg IS used, the effect m normal subjects is more severe 
(vation IS more marked, there may be subjective blurrmg of vision, 

^ smaller pupils, sweatmg and flushmg of the skm is marked More 
- ' x8nt stimulation of the mtestmal tract is shown by belchmg, m- 
sed peristalsis, and the desire to defecate or to pass flatus Fibnl- 

* Reference to much of the valuable physiological and biochemical expen- 
mental work IS left out because of the limited scope of this paper 
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latjons are easily seen m the tongue and £n the extremities The pabent 
may feel dizzy, complain of headache and pulsafaons in the vessels 
of bis scalp He may feel nauseated and have very disagreeable sen- 
sations in his hmbs with a tremor The general appearance of the 
pabent is closelj similar to that seen in seasickness— he appears ill 
with extreme p^or, the so-called “green” appearance He may feel 
faint, lie down, and then complam of cramps and violent peristalbc 
motion. In some individuals, the fasdculatlons in the muscles and in 

TABLE 1 

Itexcno'iB TO Vabtinq Doses of NEOsnourm ns Nobsial and Abnoiisial Pebso-is 


Ttabln*** eves 
SauvBtiotL 



Htavy tongue 
^ckipMch 

of tongue (fibrniaUons) 
Tl^t liroot 
A&ormnal crninpe 
Neusea 

lo defecat« and dei>irQ to 
orioata 

TremWjng limbs 

rudcnlaijons of hands 

UnstaacbiMBs 

PainlnesB 


S S — Subjects constitutionally susceptible to motion sjckuess, 

mbbSay*? ^ pronounced and the patient irw) complain of them 
am fu ^ amount of vv-ork done by voluntary contracbon of 
muscles is less than before mjecbon owing to the sj’stemie 
dpnm described There is a dimmubon of muscular effi 

u measured by quantitabve means ’ 
creaw^m neosbgmlne, injected into a normal subject, will m 

reaelipfl described unbi toxfc or dangerous levels are 

becnu,^ c 1 5 mg is never used in diagnosbc tests 

ot these risks In fact, 1 mg is the largest dose usually used 
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unless atropine is given to protect the subject against the intense 
stimulation of the smooth muscle s>'stems m his body If %oo gram 
(06 mg ) of atropme sulfate is used with 1 5 mg of neostigmme on 
a normal subject, the unpleasant muscle-stunulatmg effect usually 
will be avoided and the general comphcations and effects descnbed 
m the previous paragraph are so reduced that they do not bother the 
average person The reactions to various dosages of neostigimne are 
shoivn m Table 1 

The reaction of healthy mdividuals to neostigmme may vary from 
subject to subject A small number of normal mdividuals show sensi- 
tivity to this type of parasympathetic stimulation and may have 
marked reactions * A preliminary study by one of us (R S S ) showed 
that in a group of 100 subjects complainmg of seasickness those sus- 
ceptible to motion sickness by constitutional predisposition have a 
sensitivity to neosbgmme It was also noted by R S S that patients 
suffermg from chrome psychoneurobc conditions of one sort or an- 
other tend to be more sensitive to neosbgmme mjeebon than normal 
controls These studies need further confirmabon 

EVALUATION OF TBEE EFFICACY OF A DRUG 

The evaluabon of a drug as a therapeubc agent is a difficult task. 
The pabent with a chronic illness is too apt to exaggerate the bene- 
fits of treatment and his physician is apt to share m this enthusiasm 
Consequently, m the medical hterature, there is a great deal of m- 
accurate informabon concemmg the benefits of therapeubc agents 
This IS especially true since more conservabve physicians often do 
not bother to disprove overopbmisbc claims or to submit their nega- 
bve reports, which require compdabon and effort, to the journals. 

Standards.— We suggest the following standards for evaluatmg the 
efficiency of any drug 

1 There should be some specific or pharmacological reason for the 
use of the particular drug 

2 The effect of the drug should be clear and specific It should not 
depend on another form of treatment m conjimcbon %vith the drug 
nor should it occupy a subordmate posibon, if another drug is used 

3. The subsbtubon, wnthout the pabent’s knowledge, of a placebo 
drug m idenbcal form should produce none of the favorable effects 
that are attributed to the drug 

, The favorable effect of the drug m a particular disease should 
under all condibons m the hands of different workers and 
d not be subject to seasonal, regional or mdiwdual apbtudes 
nwab and Sko^and have gone mto this m detail with the claims 
Vitamin E ® ) 

® Six-tenths mg of atropme sulfate mjected mtramuscularly or even mtra- 
venonsly will promptly neutralize the excessive reactions of neostignime 
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Fig 109 —A mulliple bnlloon trndng of /e/unal cxintroctlona. Following a one-half hotir control run, ncoadgmine, 1 rag wat 
givxn inlramujculnrly Eighteen minnlcs later marked Increoic In conlrnctlonj occurred starting Ndth the proximal balloon 
and progressing In a forward direction Atropine, 0 0 mg Intravenously, oi sliown In tracing, was followed by decrease in 
contractions In about t\\t) to three minutes Respiratloni are recorded at the bottom of the tracing The vertical lines are spaced 
nt five minute InlcrxTds 
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When used with atropine, the excitatory action of neostigmine is 
lessened The combmation of neostigmine (15 mg ) and atropme 
(0 6 mg ) subcutaneously rarely produces symptoms attributable to 
hyperactive contractions Accordmg to Wolf,’^ this combmation is a 
sufficiently potent excitant of gastric contractions to prevent nausea 
resultmg from vestibular stimulabon with ice water When mjected 
after morphme admmistration, neostigmme is said to counteract the 
paralyzmg action of that drug 

The stnkmg effect of neostigmme brormde (30 mg ) on gastnc 
secretion has been shown by Wolf and Wolffs m a subject with a 
gastnc fistula. Withm fifteen mmutes after mtroduction of the medi- 
cation mto the stomach, the gastnc mucosa became hyperemic, thirty 
mmutes after medication, the acid output mcreased ffie-fold over its 
usual normal level and remamed elevated for one and one-half hours 
Pancreatic and mtestmal secretions are likewise mcreased by neostig- 
mme. 

Conical Uses —Neostigmme is employed m many gastromtestmal 
disorders, its prmapal uses bemg as a prophylactic and, more fre- 
quently, as a therapeutic measure m combatmg postoperative dis- 
tention It may also be used m a vanety of medical conditions m 
which abdommal distention is a prominent feature 
The reports of the use of neostigmme m preventmg or lessenmg 
postoperative distention have been uniformly favorable A general 
cnticism of these pubhcations is that adequate control data often 
have been lackmg and httle attempt has been made to quantitate 
the amoimt of distention present. An exception to this cnticism is 
the report by Gordon®'’ of 239 surgical patients, 98 of whom received 
neostigmme immediately at the conclusion of the operation, and 141 
of whom did not receive neostigmme and therefore served as controls 
The operative procedures consisted of appendectomies, removal of 
the gallbladder, laparotomy for gynecological conditions, and repau 
of herma The degrees of distention were placed m three categones 
as rmld, moderate or extreme The neostigmme-treated cases were 
then divided mto two groups, those recenmg the drug at four, six, 
eight hour, or longer mtervals, and patients treated at two hour m- 
tervals. In each group, 1 cc of 1 4000 solution was admmistered 
subcutaneously In the control group, m which the patients were 
treated by the usual measvues for postoperative atony, distention oc- 
m 73 per cent The patients receivmg 1 cc. of neostigrmne m 
four to eight hour mtervals for six doses had an mcidence of 
'on of 64 per cent, while those patients given six doses at two 
' mtervals showed only a 17 per cent mcidence of distention 
..oe data would indicate that the effectiveness of neostigmme 
as stnkmg m those patients who were treated at two hour mtervals 
for SIX doses It was also noted m this series that about half as many 
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operations and compaiable forms of anesthesia, but given a pre- 
ventive couise of neostigmme mjections (1 cc of 1 4000 solution im- 
mediately after the operation and repeated every two hours for six 
doses), only two, or 4 per cent, had to be cathetenzed postopera- 
tively, the remaining forty-eight patients voided without difficulty 
within ten hours after operation Another senes of thnly-five patients 
was given 1 cc of neostigmine, of 1 2000 solubon, only after there was 
evidence of unnary retenbon, twenty-three, or 66 per cent of this 
group, voided within one hour after mjecbon 

Neosbgrmne has been advocated as helpful m the expulsion of 
ureteral calculi m condibons m winch surgical mtervenbon does not 
seem warranted and also where mampulabve procedures had been 
unsuccessful m dislodgmg the stone There is apparently no objec- 
bon to this use provided constncbon of the ureter below the calcuh 
is ruled out 

Although neosbgnune stimulates bladder conbacbon and appears 
to be an effecbve means of correcbng unnary retenbon, certam basic 
facfs regardmg this problem should not be overlooked. Residual 
unne, even as small as 3 or 4 ounces, should be avoided Even 
though the pabent voids m i espouse to neosbgrmne or otherwise, 
there is no assurance that a residual amount may not be present 
unless the pabent is cathetenzed Inasmuch as cathetenzabon is es- 
senbal to rule out retenbon, this measure m itself may make the use 
of neosbgmme unnecessary 

Neosbgnune, however, when used for this purpose is safe except 
where urethral obstrucbon may be present as a result of prostabc 
hypertrophy or other causes 

Myasthenia Gravis.— In 1934, Dr Mary Walker,^® who at a medical 
conference had been told that physosbgmme neubahzed the effects 
of curare and that myasthenia gravis was similar to curare poisorung, 
deduced that physosbgmme would be of benefit m myasthema gravis 
Her ongmal paper, describmg the effects of physosbgmme m three 
cases of myasthema gravis, is a monumental contnbubon to the medi- 
cal history of this disease After trymg physosbgmme successfully. Dr 
Walker, with Dr Pritchard, used neosbgmme mjecbons in this same 
condibon with even better results because physosbgmme had been 
rather toxic Her paper, which was published m 1934, spread this 
knowledge throughout the world 

Neosbgmme was first used m myasthema gravis m the Umted States 
. Ji, 1935, m the histone Ether Dome o£ the Massachusetts Gen- 
.j. ' ospital, Boston, where a pabent Nvith this disease was given 
- V ' ecfaon of tins drug with alleviabon of her symptoms In 1936, 
ts^^ first used oral neosbgmme m the form of neosbgmme bro- 
e, 15 mg per tablet, m the beatment of myasthema gravis From 
bme on, as more and more cases of myasthema gravis were recog- 
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nlzed and were brought to the attention of the clinicians, this drug 
became increasingly valuable in the treatment of the condition 
At first, the dosage was conservative, three, four or five tablets per 
day being given For example, in the clinic at the Massachusetts 
General Hospital, during 1936, 1937 and 1938,^“ the average dosage 
of oral neostigmine was between five and seven tablets per day Then, 
as more severe cases were brought to the attention of the phvsicians 
and more courage and expenence in handling the disease mth oral 
neoshgmine were developed, the daily dosage began to be increased. 


I b 


rij 200 —A, A c*je of myajlhenlo gravb before necstigmlne Injection B, Same 
patient after neostigmine injection. 

“ that it was not considered unusual in 1939 for patients to bo taldng 
from hvelve to fourteen tablets a day and, m rare cases, as many as 
twenty tablets per day As complications from otordosage mth oral 
rnedidne were better understood and the need for adequate treatment 
in severe cases was seen, the dosage has been increased to as mucli 
“s twenty five to thirty oral tablets per day in severe cases The a\er- 
"ge, howeter, taking for example 100 cases at tlie Massachusetts 
t J^ospital Myasthenia Clinic in 194G, remained around ten 
ablets per day, and it is to bo emphasized that the higher dosage 
must he gisen with great care and under constant sujiervision because 
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neostigmine is a dangerous drug in these amounts If frequent super- 
vision of the dosage is insisted on and readjustments according to 
the individual needs of each patient are watched carefully, 85 per 
cent can be earned satisfactorily on oral medication. 

'Neostigmine as a Diagnostic Test in Myasthenia Gravis— In 1935, 
Schwab and Viets were impressed with the remarkably clear and 
defimte response of myasthema patients to the mtramuscular mjection 
of neoshgntune methylsuKate (15 mg ), as opposed to the lack of 
response to the drug m pafaents not suffenng from myasthema They 
therefore devised a test which is known as the neostigmine 
which consists of the mjection of 1.5 mg of neostigmine methylsulfate, 
ivith 0 6 mg of atropme sulfate to prevent hypermotihty of the m- 
testmal tract A diagnostic test ampule containing these amoimts of 
neostigrmne and atropme m 1 cc of sterile water is available This 
test has had wide apphcation and has been used m a variety of ways 
and IS accepted as one of the best ways of establishmg the presence 
of myasthenia gravis The most objective method of judgmg the re- 
sults of the test is to note the effect of the neostigmme on the degree 
lym ptosis, amount of dysphagia, strength of gnp, ability to chew, 
^ strength of voice, or some exercise such as hftmg a book over the 
head or chmbmg stairs. More elaborate and exact testmg can be done 
by makmg ergograms and electromyograms, by studymg the fluoro- 
scopic appearance of a barium sw^ow, by studies of photographs 
(stiil or movies) or by records of the voice on a disk All of these pro- 
cedures should be carried out both before and fifteen to twenty min- 
utes after neostigmme injection 

The test has been negative 180 times m a variety of neuromuscular 
diseases listed m Table 2 

Ephedxine sulfate, grain % (24 mg ) three times a day, somewhat 
augments the effect of neostigmine m myasthenia Guanidine hydro- 
chloride, 65 to 125 mg , three or four times daily, and potassium 
chlonde or gluconate, 500 mg three times a day, are useful m a few 
patients 

Other Neuromuscular Disorders.— Since myasthema gravis is a 
neuromuscular disease, presumably a disturbance at the myoneural 
junction, it was thought early that neostigmme imght benefit other 
neuromuscular diseases 

In progressive muscular dystrophy, neostigmme has been used by a 
''variety of observers in different forms and m different amounts, and 
’’ e general impression is that it is without benefit In neuritis, nerve 

juries and infectious polyneuritis, the use of neostigmme is not 

_ "'cial. It has been used in various concentrations and forms m 
paralysis agitans, and has been foimd to have no specific value, but 
it often has a favorable secondary effect on the dry mouth and con- 
stipation due to the use of large amounts of atropme Furthermore, 
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and sustained vasodilating effect of neostigmine m small 


reported to be of benefit ui some patients Controlled ex- 


using placebo drugs, have failed to show that neostigmine 
anj objective improvement Tlic slight subjective benefit 
"T'fnnies reported is probably due entirely to the secondaiy effects 
“^*"fr»Enienboned above 

On ^ been a large hterature, stimulated by Kabats reports,ss 
iBatH benefit of neostigmine In spastic states, particularly in 

birth injuries CIralcal reports of the failure of neostigmme 
~ “®nafit t],g states are not found in the medical literature. 


'jn , - - 

y ptf* however, a noinbcr of ortbopcdic centers, notably in New 
Chicago, Boston, and St Louis, where It has been tried and 


gheo 


^ However, one of us (R^JS ), in a small series of twelve 
TABLES 

^^^**^*^ WTTH Nccattve Niwsno>nKn Tccts (Twixve Team) 

XT_ 


tmocolar dystrophy 
J3®ptts*lve movcukr atrophy* 
fdtrosls 
"j^y^hooeuroris 

”'?*'**s£vo ophthilmopl«aia 

v^sbes dooalls 

^rtebral infarcts 

PoIiomjTiIiHj 

Peripheral neuritis 

PclTs palsy 

J*“vfcln 50 ns disease 

MlsceUaneons 
Total 


No of 
Cases 

15 
10 

16 
60 
10 

8 

16 

10 

20 

7 
12 

8 

160 


• 160 

Brest caro In til. 

carefuUy controlled and subjected to ereoEranh,,. i ^ 
P°Sriiphic and neurological studies, found no obiecHv ^ 
in the spastic state resulting from birth iniuries 
« older people with hemiplegias, or in isolated caw 
~riior where only one limb was involved In th-e- ^ nr 
placebo Injecfaons served as a control, and 

Seneral measures w’ere excluded The same res- Tt£c 

■o cases of athetosis, paralysis agitans, dystonia - r 

other conditions involving the fsSur: 

^intems '' arcr , 

Neostigmine has been tried in vanons 
“ous arthriUs, osteoarthnUs and tIauml^r.'.!^_ — 

“ripression of those wnrhers (Balbo-t 
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jective and careful in their conclusions is that the drug is of httle 
value, except for tlie secondary effects of neostigmine descnbed 
before 

Neostigmine has been used in pohomyehtts, m both acute and 
chronic cases ^Vhen the drug is evaluated and controlled agamst 
placebos, massage and physiotherapy are excluded as contnbutmg 
factors, and vasodilating effects checked against hot packs or radiant 
heat, the conclusion is that neosbgmme is of httle value in this con- 
dition Smce neostigmme mjections produce a sustamed vasodilating 
effect for several hours, patients with pohomyehtis who report benefit 
from hot packs or radiant heat might logically be expected to do well 
on this drug This would be important if facdibes for continuous 
physical therapy are not available and as a supplement to such treat- 
ment 

In summary, therefore, excludmg myasthema gravis, neostigmme, 
except for the secondary effects, is of httle specific value m neuro- 
muscular disorders as a group 

Pregnancy TesL— Neostigmine, because of its specific effect on 
smooth muscles and also because of its vasoddatmg properties, can 
stimulate the uterus to contractions In pregnant women, however, 
the effect of neostigmme on the uterus is minimal, and no ill effect 
on the gravid uterus has been noted In fact, Viets and associates 
showed that pregnant patents with myasthenia gravis can take large 
amounts of the drug with no dl effect Therefore, if an mjecbon of 
1 mg of neosbgmme is given to a person who is thought to be preg- 
nant and menstruabon occurs withm a few hours or one or two days, 
it IS a normal response to an inhibited menstruabon, by psychic or 
other means, whereas if an actual pregnancy existed, no response 
would have been forthcoming This test is specific and has been 
used with success by a number of mvesbgators 
Neosligmme as a Vasodilator.— Perlow-- has shown that as httle 
as 0 5 mg of neosbgmme will cause a 2 to 3 degree nse m skm 
temperature m normal persons and a more marked (4 to 5 degree) 
and prolonged (five to sue hours) one m vasospasbes (Raynaud’s dis- 
ease, etc ) This IS of pracbcal value m these states, particularly as a 
sustamed effect over many hours is not possible with other methods 
and sjmipathebc siugery is not always mdicated With oral tablets 
(one 15 mg tablet, three or four times daily) a good response is 
usually obtamed (thirty-one cases) Persons upset by this amount 
take one-half tablet (75 mg ) 

eosbgmine as a vasodilator m abophic rhimbs is advocated by 
Km^^ and also by Henner^^ who show that it is less upsetbng than 
bogens or mecholyl They used a nasal spray of the 1 2000 solution, 
limihng the volume m each nostnl to 0 25 cc (0 125 mg ) three to 
four times dady No side effects were noted 
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IS not discussed In cases of Parkinson’s disease where the patient is 
taking a large amount of atropine drugs, the beneficial efFect of neoshg- 
mme may result from two possible pharmacological actions, to wit 
(1) the neutrahzabon of the unpleasant sequelae of atropme on the 
mtestmal tract and the glandular secretions and, (2) the ddatmg 
efFect on the blood vessels m the periphery Both of these eflFects are 
defimte and desirable and, if mtended and understood, make the use 
of this drug undei these circumstances perfectly warranted and rea- 
sonable. A great many patients with such chrome neurological dis- 
orders complam of cold extremities especially at mght Mild vasodila- 
tion throughout the day would make them jeel better even if it had 
no specific effect on the disease Small doses of neostigmine can do 
this as well as combat constipation (a complamt of most chrome m- 
vahds) The dose should be started small enough to avoid all un- 
pleasant side effects and given often enough so that the effect is sus- 
tamed throughout the day For example, 7 5 mg (one-half tablet) 
three to five tunes daily would be a typical dose 

It should be pomted out again that morphme by its depressant 
effect on secretions m the stomach and the reduction of the motihty 
m part of the stomach— the so-called constipating effect of morphme— 
IS partially neutralized by neosbgmme, and, therefore, the drug may 
well benefit a patient talong morphme, particularly m large amounts 
This IS particularly true m pabents with carcmomatosis and other 
fatal diseases requirmg large and repeated amounts of morphme, 
demerol and other narcobes over long penods These drugs not only 
cause consbpabon but l^cause of their mhibitmg effect on the secre- 
bons, with resultant dr^ess of the mouth, produce a tendency to 
aerophagia and thus cause distenbon The use of small amounts of 
neosbgmme m these cases either by mjeebon of 1 to 2 cc three times 
a day or by the admmisbabon of 1 or 2 oral tablets a day reheves 
some of this distenbon, gasbic atony and mtestmal stasis by sbmulat- 
mg the passage of flatus and bowel movements Therefore, such pa- 
bents are considerably more comfortable and reheved This is a 
perfectly reasonable and mtelhgent pharmacological use of this drug 
m these condibons, and a chmcian, when faced with this problem, 
can often render the pabent moie comfortable and easy by this means 
Smee myasthema gravis is closely similar to curare poisomng m its 
appearance, neosbgmme was found to be a specific anbdote for curare 
is important because of the mcreasmg use of curare mbavenously 
bamuscularly in various condibons mvolvmg muscular spasm 
re IS used \vith the electnc shock therapy for psychoses as a pre- 
f"* on of fractures durmg the convulsion ^^enever curare is used, 
er mtravenously or mbamuscularly, the dangerous condibons that 
ght develop from overdosage or sensibvity to the drug can be 
ueubahzed promptly by slow mtravenous mjeebon of neosbgmme 
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methylsulfate, 05 mg to as as 1 mg, according to the amount 
of curare that it is necessary to neutralize Neosbgmine should be 
available and ready for instant use whenever curare is given and the 
presence of this specific antidote will make the use of curare safer 

CLINICAL examples OF THE USE OF NEOSTIGMINE 
Ca«e I Myaflllienia Gravw 

A 68 year old lawyer had complatned for two > ears of ptosis of both lids which 
developed in the afternoon, a marked sense of fatigno and occasional diflBculty in 
chewing and swallowing He had been treated by an ophthalmologist and by his 
doctor with tonic and diet, without improvement 

Intramoscalnr inlection of 1*5 mg. of neostigmine methylsnlfate with 0 6 mg. 
of atropine sulfate caused the ptosis and the douhle vision to disappear in about 
fifteen minutes The jwUent was then able to chew meat and swallow without dif- 
ficulty flnti no longer complained of fatigue. He was given a trial dosage of sir 
tablets of neostigmine bromide ( 15 mg ) daily spaced at regular intervals After 
some adjustment of the dosage, he was able to r e t urn to his law practice Ho has 
carried on without any dlfflcolty for the past six yean, the amoxmt of neostigmine 
required varying from seven to nine tablets a day 

The beneficial effect of the drug was clear and sijedfio and the objective find 
ings of disappearance of the ptosis and restored ability to chew and swaffow his 
food were strikiug and clear-<suL During the first years ns© of neostigmine 
bromidft, the patient was given twenty tablets of a placebo mixlni© appearing 
ctactiy like neostigmine His wife was Informed of the puipca© of the te^ About 
24 hoitrj after taldog the first doses, the patient quite angrily telephoned that the 
medldne was no good, the effect had been lost, and tiie ptc^ and general weak 
ness hfld promptly returned 

Here, substitution of a placebo tablet clearly confirmed the specific 
effect of the neostigmlae on this condition 


Case IL Progressive Rluecular Dystrophy 

A patient with progretilve muscular dystrophy of dgbt years duration, with 
w»^cTabIe loss of muscle fubstanco In hjs thighs and upper arms and with the 
hi his gait characteristic of tiw disease, came to the Myasthenia Clinic in 
setting help Ho was pat on omi neostigmine bromide, four to five 
the day, and at the end of the week reported that he felt better, 
P*™cul^y in ^valking There was no objective change noted. 

Daring the second week the patient was given a placebo tablet which was 
^u^in appearance to the neostigrotue bromide tablet. At the end of the second 
, h© reported that he felt even better than the first week, as the cramps ■nd 
6 occaiteoal diarrhea the first medictno had produced had disappeared. 

It ^^•as obvious that this patient intensely desired some help and 
suggestion and faith in the doctor, and in the medicine, ^vas 
looled into believing ho wus better 


Progressive Muscular Atroph) 

lateral kIctOsI,. D3 >-con oU luffcring /ronj fibril 
and or™ etropby rf tlio tonguB nuisdea fibrilbHoiu In tbo shoulder, 

Idm^ ajnphngla. was admitted to the Hospllfll In 1935 with the 

“e* that UKaUgmlM might benefit him. The diagnostic dose of J .5 mg of nco- 
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stigmiBe methylsulfate plus 0 0 mg of atropme sulfate was given him Twenty 
mmutes later the fibrillations m the tongue had more thap. doubled and gross 
fasciculations had spread from the shoulders down mto both extremibes and into 
the hands Ten minutes later they were over the entire body and were very dis- 
tressing to the patient A few mmutes later severe dyspnea had developed and 
the patent had become cyanotic, he was m great distress, especially as he felt a 
sensation of impending death An mtravenous mjection of 0 6 mg of atropme 
sulfate restored him to a satisfactory state, and m another hour he was out of 
danger 

Neosttgmme m progressive muscular atrophy is defimtely contra- 
indicated, even m mild cases 


Case rV. Paralysis Agitans 

A woman of 45, with a two year history of bilateral paralysis agitans, with a 
marked tremor and defimte ngidity on both sides of her body, had been receivmg 
hyoscme hydrobromide, 0 6 mg four or five times a day, with some improvement 
m her condition She had read of the effect of neosbgmme m a lay journal and 
came to the Chmc to receive this particular medicabon Before the mjecbon of 
neosbgmme the seventy of her tremor was carefully observed chmcally and by the 
elecbomyogram and the degree of ngidity assessed by means of the elecbomyo- 
gram mtegrator and the usual neurological observabons After an mjection of 1 5 
mg of neosbgmme methylsulfate, ivith 0 6 mg of atropine sulfate, the same quah- 
Utabve observabons were repeated There was no observable effect on either the 
tremor, the amount of ngidity or the amount of voluntary muscle power of this 
pabent, nor was there any subjecbve improvement from the drug She persuaded 
us, however, to perscnbe four 15 mg tablets of neosbgmme daily The pabent 
reported m two weeks that she felt somewhat better The disagreeable dryness m 
her mouth that she had previously noted ivas lessened, and her bowels, which had 
been consbpated for years, had been movmg twice daily, which she felt was a 
great tnumph She felt that both her hands and feet felt somewhat warmer during 
the mght than previously, a complamt which had bothered her There was no 
objecbve change m the parkinsonism, her tremor, or her ngidity Smce the drug 
apparently was makmg this pabent happier, it was contmued 


Ar 


Case V. Congenital Spasticity 

A 14 year old girl with congenital spasbdty, \vith definite, typical deformity 
of both feet, an awkward, spasbc gait, speech impediment and some evidence of 
mental unpairment (her I Q being around 65) came from Canada for the purpose 
of trying neosbgmine, havmg read m a lay journal that it was effecbve m her con- 
dibon She was carefully studied m the laboratory as to the range of motion and 
muscle strength Electromyograms shovraig the amount of spasticity and ngidity 
were made and a thorou^ base Ime was obtained After the mjecbon of diag- 
nostic ampules of neosbgmme (15 mg neosbgmme methylsulfate, plus 0 6 mg 
atropme sulfate), these same quantitative studies were repeated m tiie course of 
tvro hours There was no demonstrable effect on the gait, the muscle sbength, the 
ngidity, the amount of speech impediment or m the patient’s subjective report 
the next week, she was put on four tablets of oral neostigmine bronude daily 
' ■ bed in the hospital very carefully for any evidence of improvement None 

or the next three weeks neosbgmine was omitted and the pabent was given 
.-jsive physiotherapy, muscle education, exercises, massage, heat and some 
1 trainmg At the end of a month there was questionable evidence of im- 
provement m both her speech and gait This was only slight and the objective 
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latj with the elerttomyogmm <md other qoaoHtoUve meoeuiement* failed toj^ 
improvement. The jHitlent and her family felt that ihe was deBnltely improved 
with this tresteirait and planned to conUirae It 


It IS quite clear that, m this parOcular case, the neostigmine bad 
no benefit, yet had it been contmued along tvltli the physiotherapeutic 
measures, it might have been assumed that the drug was benefiting 
this particular individual 


Case VI Temunal Cancer 

The patient, 71 year* old was suSering from terminal cancer of the pancreas 
and v?as receiving every two hoon a to 3 cc. of demetol hydrochloride to relieve 
tho r«ln. In addition to codeloe by mouth and, occasionally. Intramuscular mm- 
phlne lulfate She was greatly troubled by distention, excessive dryness of tho 
month and inability to pass either Batus or fecos. Hot turpentine stupes and the 
usual enemas were not eBeedve NeosUgtnine methylsnlfate was used cautiously 
at first, in OS mg doses Intramasculatly, later increased to 1 mgn twice a day, 
excellent results as to tho passage of flatus or feces, Thnie was some reduction 
In the dryness of the mouth. The patient suhjoclivoly reported that she felt greatly 
imprm ed. The tense tympanitic abdomen was signifioonlly reduced and this form 
of rneication was continued until death, with good results for Ihe period of three 
weeVs that it was used 


Some surgeons teol that with gastnc suction, as with a Wangensteen 
apparatus, the need for neostigmme can be avoided. In small hos- 
pitals or diose caring for many chitmjc eases, where such equipment 
and the staff to set it up and cnic tor it are not available, and last but 
not least, in the home, the use of a drug is mote convenient and pre- 
ferred by both patient and relatives 


Cnsc VII Poliomyelitis 

A 19 year old soldier was admitted to a milltiiry hospital in the PoclBc (whom 
one of the authors was on duty) throo tveelx alter the onset of pollomyellUs, 
which luvoivcd QUO arm and both legs. Tho patient had been receiving neosUgmlno 
therapy, four tablets of 15 mg each dafl}, beginning four days oftcr Uio onset of 
the Illness For tho past hro wwis. ho had been complaining of a diarrhea, four 
or fivo Umes a day cramps ercesslvo udivalion, and disagreeable, excessive sweat- 
ing The amount of paralysis was carefully examined and tho amount of pain in 
Ills muscles noted, and tho neosUgmtao was withdrawn The diarrltea stopped 
wihln twenty tour hout^ and tho disagreeable, excessive sweating disappeared. 
Thero was no cliango In the tenderness of the muscles or in tho parBliXls 


In llns parUcular case, since it was in llie tropics, vvath a high Im 
^dit), v^dflatalion of tl,c axtrcmilies was probably maxImiTaud 
I he niwUgnfine effect on tlio b'ood vessels was unnecessary and un 
desirable and its slimulalmg effect on the intestinal tract was a sequel 
that was also undesirable. No rationale /or the use of tills partiimlar 
drag could be seen and die patient’s progress from then on without 
neostigmine was quite saUsfactorj 
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Case Vin. Peripheral Nerve Paralysis 

A 32 year old pabenl, with a complete left seventh nerve paralysis of one 
week’s duration, came into the Clinic for muscle testing and evaluation His left 
eye was red and pamful and bothered him a great deal The electrical test and 
examination showed a complete left seventh paralysis with no electrical reactions 
present. At the suggestion of one of the medical students, who had been readmg 
about the effect of neostigmme on penpheral nerve regeneration, this patient ivas 
given neostigmme brormde, four tablets of 15 mg each, daily, and was asked to 
return in two weeks When he reported, the eye condition had completely cleared 
up but there was no change m the facial paralysis, which was still complete, both 
by electncal reaction and clmical condition The effect of the neostigmme, as the 
patient descnbed it, was to mcrease the lacrimal secretion significantly and to 
cause disappearance of the eye symptoms withm two days When the patient was 
seen two months later, he had expenenced about 50 per cent rehef of his facial 
paralysis 

Case IX. Psychoneurosis 

An obese, flabby, middle-aged woman of 52 was referred to the hospital with 
the diagnosis of myasthenia gravis Her history was one of fatigue m the mommg 
for the past twenty years, accompamed by a vanety of complamts that included 
headache, excessive belchmg of gas, severe constipation, irritabihty and insomnia. 
There were none of the characteristic findmgs of myasthema gravis as the history 
was taken and, mdeed, there were no objective findings of fatigabihty of any of 
the muscles of the body Her general picture was that of a mild hypochondnac 
with some depression and fatigue, both of which followed her menopause The 
diagnosis of myasthenia gravis had been made m a small hospital near her home 
Six tablets of neostigmine bromide per day had been prescribed The fatigabihty 
had persisted m spite of the neostigmme, and it was for this reason that she had 
been referred to our hospital The persistent symptoms of constipation and excessive 
belchmg of air had been somewhat reheved and she felt, she said, a httle better 
as a result of the medicine, but her awareness of the excessive peristaltic rum- 
bhng, and the excessive sahva m her mouth bothered her a little A diagUostic 
study with neostigmme failed to show any myasthenic responses at all, as one 
might have expected Neostigmine was discontinued and the patient was given 
a better diet With the reasonable use of cathartics and some psychotherapy, she 
unproved tremendously 

Comment.— From the above cases, it is to be seen that neostigmine 
IS most effective m myasthenia'^^avis, where it is a specific form of 
therapy, unequaled by any otlier compound known at this time It 
IS effective, with prompt results, m various forms of intestmal atony 
and postoperative or drug-induced distration of the abdomen In ^ 
vanety of neuromuscular and other conditions, it exerts secondary 
favorable effects by dilating penpheral vessels, stimulating the gastro- 
intestinal tract and neutralizing the unpleasant side effects of the\ 
opine drugs and the constipating effects of morphine and demerol j 
^ secondary effects of neostignune account for most of the 
" irable subjective reports of its value They are real, based on sound 
■nnacology, and should not be neglected by the physician whose 
1 interest is to make his patient as happy and comfortable as he 


can 
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CLINICAL USES OF mSTAMlNE AND HISTASHNASE— 
AN EVALUATION 


John ) Cuoty, M D * 

Histaminb is ^-imfoazolylethylatnlne and may be produced by the 
decarboiyladon of tbe ammo acid histidme It is present in varying 
concentrations throughout the body tissues and has a wide variety of 
acHons The drug is rapidly absorbed after parenteral administration, 
iontophoresis, and from the under surface of the tongue but apparently 
IS not effective when given by mouth Histamine causes capillary and 
arteriolar dilation in man and a transient fall which is followed by a 
slight temporary elevation in blood pressure A marhed increase in the 
amount and acidity of the gastnc secretions occurs Constriction of 
the bronchioles may be produced by a direct acHon on smooth muscle 
The reaction of the vasoilar system is short lived indicating that the 
drug is rapidly destroyed or inactivated, possibly by deaminization 
with subsequent oxidation * Histammase, an enzyme which is present 
in the body tissues, destroys histamine more slowly The liberation 
of epinephrine, which has a marked ability to counteract the effects of 
histamine, probably is also an important mechanism of protection 
against the drug 

Histamine is available for diagnostic or therapeutic use as histamine 
phosphate and histamine dihydrochloride We have used histamine 
aqid phosphate! in 1 cc. ampules which contain 1 mg of histamine 
base and in 6 cc, rubber capped bottles which contain 02 mg. of the 
base per cubic centimeter Allergic individuals, especially those with 
asthma or the history of asthma, may have alarming reactions after the 
parenteral administration of liistainine. These reactions should be 
prevented by a careful history but if they do occur the prompt intra- 
muscular administration of 0 4 cc. of 1 1000 epinephrine usuallv wU 
relieve the distress If cpinepbrme is not available a tourniquet should 
be placed above tho site of in|ecUon In order to retard further absoip- 
tlon of the drug 
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mSTAMINE AS A DIAGNOSTIC AGENT 
Test of Gastric Function.— Histamine is chiefly employed to make 
the diagnosis of complete achlorhydna when analysis of the fastmg 
stomach contents reveals the absence of free hydrochlonc acid, A dose 
of 0 25 to 0 50 mg of histamme base is given subcutaneously m the upper 
extremity Twenty mmutes after the mjection the gastnc contents are 
agam removed and examined A failure of hydrochlonc acid response 
within a two hour penod, provided a systemic reaction to the his- 
tamme was observed, mdicates permanent achlorhydna Fractional 
analyses may be performed by withdrawmg and examining the stom- 
ach contents every ten to fifteen mmutes after the mjection of his- 
tamme In normal subjects the mitial nse m acidity is followed by a 
return to normal m sixty to nmety mmutes Some authors have felt 
that an unusually high nse or a slow faU m acidity was mdicative of 
peptic ulcer but too much rehance cannot be placed on this findmg 
Lilcewise, a normal response does not exclude the diagnosis of peptic 
ulcer Rivers, Osterberg and Vanzant^ demonstrated that a second 
mjection of histamine produced a similar nse and faU m acidity m the 
majonty of subjects studied by means of fractional analyses This 
type of test, referred to as the “double histamme test,” is of value m 
studymg the effect of anthistamme agents on the gastnc response to 
histamme 

Test for Pheochromocytoma.— Hyman and Mencher® noted that 
the administration of histamme m patients with pheochromocytoma 
would provoke the occurrence of signs and symptoms similar to spon- 
taneous attacks of the disease It was later suggested by Roth and 
Kvale^ that the mtravenous mjection of 0 025 or 0 05 mg of histamme 
base might be useful as a diagnostic test by mducmg attacks of par- 
oxysmal hypertension m patients suspected of havmg a pheochromocy- 
toma These authors were able to show m three cases of pheochromo- 
cytoma that signs and symptoms similar to spontaneous attacks could 
be mduced by histamme mjections Moreover, the blood pressure 
rose approximately 100 mm of mercury more m response to histamme 
than the elevation due to the cold pressor tests In patients with 
essential artenal hypertension and m normal subjects, on the other 
hand, the nse m pressure resultmg Rom similar doses of histamme 
was less than the elevation due to the cold pressor test The reaction 
to histamine m these patients with pheochromocytoma is presumably 
due to the hberation of an epmephnne-hke substance from the tumor 
. The results suggest that imder careful observation the use of 
t 1 ,, for this purpose may be of value 
, > ptive Test for Asthma.— Studies m our laboratory®’ ® have 

cated that a great many patients with asthma or the history 
asthma develop “asthmatic-hke” attacks, with a reduction m vital 
pacity, after the mtravenous mjecbon of 0 01 to 0 04 mg of his- 
tamme base It IS suggested that such a response might be confirma- 
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tory evidence of the disease if malingering or hysteria was suspected 
A positive response is not specific since patients with bTonchitis and 
emphysema may react in a similar manner 
Circulatory TesU,-The reaction time of the mjecbon of 0 001 mg 
or less of histamme acid phosphate per kilogram (2^ pounds) of 
weight between the site of intravenous injection and the vessels of the 
face has been used as a measure of the velocity of blood flow ’ In normal 
subjects the average reaction time measured 23 seconds whereas in 
congestive heart failure the average was 47 seconds In our studies 
the occurrence of a sour or gaseous taste m the mouth after the mtra- 
venous hijection of 0 02 to 0 04 mg of histamine base furnished a 
sharper end point.® However, the test is not of great value as a meas- 
urement of circulatory velocity because it produces severe reactions 
in patients with asthma, bronchitis and emphysema. It is in this very 
group that one would like to use the lest, on cxxiasion, to detemune 
the early presence of congestive heart failure 
The flare which develops about die inldal red reaciion due to the 
mtradermal injection of histamine depends upon adequate loiaJ arteri- 
olar drculodon and Intact peripheral nerves Presuming that the axon 
reflex is intact, the absence of a flare after the Intradermnl injection 
of 01 cc. of 1 1000 histamine add phosphate means that the local 
arteriolar circulation in the sldn is poor This may be of importance, 
for example, in establlshmg the site for amputation of an extremity 
Evolaatlon of Peripheral Nemo Lesions.— Tbe absence of a bis- 
tamlne flare may also be used to demonstrate the presence of neuro- 
logical dlsturbancss presuming that tbe arteriolar circulation Is normak 
In 1038 Ineser* revieived the work done in this field in the light of his 
own experiences As little as 001 cc of 1 1000 histamine hydro- 
chloride was Injected intradermally with a fine hypodermic needle 
and a tuberculin syringe Injechotis were made from 1 to 3 Inches (2.5 
to 7.5 cm ) apart across the area to be tested. Section of the nerve 
at any point from the spinal ganglia to tbe skm would abolish the 
flare after sufBcient time had elaps^ to allow the nerve to degenerate 
Thus the test is of value in determining the presence of degeneration 
and the rate of regeneration in peripheral nerves following injury and 
in differentiating hysterical from organic anesthesia. It is helpful ns 
an additional aid In localization of spinal cord lesions and in the 
differentiation of nerve root from spinal cord invoKement During the 
recent war, confirmation of these findings iins obtained and the sim- 
plicity of this type of study tccmpKaslz^i'' 


■niERAPEtmC V3SES OF niSTAWNB 
Since histamine is found In vonoivs body bssues and exerts a pro 
found cffMt when administered parcnterally it is not surprisiuE that 
&e drug ^ been considered an eUoIoglcal agent in n variety of 
diseases In the acute allergic rcacHon, for example, it is bchwed 
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that lustamme is released as a result of damage to cells containing 
histanime and that the clinical picture which follows is due to the 
action of histamme Furthermore the parenteral administration of his- 
tamine may produce an exacerbation of the signs and symptoms of 
certam allergic diseases The details of some of these problems have 
been recently reviewed 

Inflimced by these theories many attempts have been made, m a 
variety of diseases, to mcrease the tolerance to histamme by the 
parenteral administration of repeated doses of the drug Unfortunately 
the term “desensitization” has often been mcorrectly apphed to this 
procedure The mechanism by which mcreased tolerance may be 
produced is not clear It could be explamed by a more rapid mactiva- 
tion of histamme due m part perhaps to a more copious or more 
facde hberation of epmephrme It has been ascnbed to an mcrease 
m tissue histaminase but this has not been demonstrated nor does 
it seem hlcely Best and McHenry^® were unable to demonstrate any 
mcrease m histaminase m the kidneys of animals given histamme for 
a period of some weeks It should be pomted out that m studymg the 
problem of tolerance attention should be directed to more than one 
type of histamme response smce there is evidence to show that tissue 
response to histamme vanes m different parts of the body Expen- 
mental studies m animals have resulted m conflictmg reports on the 
development of resistance to the action of histamme Relafavely few 
physiological studies have been made m man In the majonty of re- 
ports the rehef of subjective symptoms, presumed due to histamme, 
has constituted the major evidence of a decreased reactiveness to the 
drug after a course of histamme therapy 
Varymg degrees of success have been reported after the use of 
histamme m a number of diseases and these are bnefly outhned 
Hay Fever and Asthma.— In small amounts histamme has been 
recommended m the treatment of hay fever and asthma In the latter 
condition Dautrebande^^ has demonstrated that small amounts of 
histanime improve the respuatory pattern whereas larger amounts 
of the drug make it worse Presumably this improvement with smaU 
doses IS due to the more dommant effect of released epmephrme 
There would appear to be httle need of this type of therapy smce 
sympathomimetic ammes may be duectly prescribed 
Histamine Cephalgia, Migraine, Meniere’s Disease and Multiple 
Sclerosis.— Horton^® has reported remarkable success with histamme 
therapy m the treatment of “histamme cephalgia,” a syndrome which 
" has descnbed as specifically due to histamme release These results 
^difficult to mterpret smce no control cases were mcluded in the 
. Rehef of symptoms also occurred when histammase was given 
• ough it IS now known that the available preparations of this sub- 
I ce have no chnical value Thomas and Butler^® have been im- 
pressed by the results of histamme therapy m the treatment of mi- 
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graSDe. Atooson'’ TeconuDFuds histamine, among other agents, m the 
treatment of M&iieres disease. There are conflicting reports on the 
inlue of histamme in the treatment of inulbple sclerosis 
In these diseases two tv'pes of histamine therapy hate been etn 
plo) ed. In one procednre a solution of histamme diphosphate is used 
of which 1 cc. IS eqmirdent to 0 1 mg. of histamme base All injections 
are giien subcutaneouslj twee a daj The first dose is 0.25 cc. of t^ 
solution and with each suhserjuent mjection the dose is increased 
by 0 05 cc. until an amount of 1 cc is reached Patients are then 
given 1 cc. tnlce daily for a total period of ten to twenty -one days and 
following this they receive a maintenance dose of 1 cc. one to three 
tunes weeUy Occasionally no maintenance dose is required. If flush 
mg or subjective or objective response to the drug is noted the dosage 
IS reduced 50 per cent and then gradually increased again. Another 
method of administering the drug for purposes of therapy is by the 
continuous mtravenous injection of a solution of 1 mg. of histamme 
base as histamine aad phosphate diluted in 500 cc. of isotonic sodium 
chlonde From three to file injections ore given usually on successive 
days The adnumstmtion is begun slowly starting with a rate of 5 
drops a minute and if possible increasing to 30 to 40 drops a minute. 
The total time required for the injection varies and may require 
only three to four hours Side reachons may be reheved by slowing 
the rate or by the administration of 04 cc. 1 1000 epinephrine sub- 
cutaneously Precaution should be tahen to exclude patients who have 
asthma or a history of asthma Administration of antacid preparatlDns 
is advisable after therapy is completed to counteract the sharp increase 
in gastric addlty 

ArthriUs.— Histamine has been administered to patients with rheu- 
matoid arthritis** by subcutaneous injection, iontophoresis and in the 
form of an ointment Increase in mobihty and relief of pain hav e been 
reported, but in the majoritv of cases histamine has been used only ns 
an adjunct in therapy Its action is nonspecific and it appears that the 
application of heat and other metliods of countcrirritation arc equally 
effective and more easily administered. 

In summary, at the present time the thcmpciitlc use of histamine is 
not recommended More carefully controlled studies are needed be- 
fore its use mav finally be evaluated 


mSTAMINASE 

In 1930 Best and McHenry” studied a substance to which they 
gave the name hislaminaso. It has the properties of an cnzymio vvhicli 
slowly inactiintes histamine In vliro and furnishes an Important 
m^od for the m vitro determination of tlic presence of histamine, 
men the cn^-me was made commercially ovailnble it was entliusi 
1 therapy of n wide vnnctv of diseases in 

vvliicU histamine was thought to be an etiological factor The early 
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promising reports on treatment were not confirmed and m 1940 Best 
and McHenry stated “our mvestigations over a period of ten years 
have failed to show that the mtravenous or mtramuscular administra- 
faon of histammase has any effect upon histamme present m the body 
or that given by mjection ” This problem has recently been reviewed 
by Femberg^^ m a report to the Council on Pharmacy and Chemistry, 
In substance he states that there is no vahd evidence that the his- 
tammase which is available to date is effective m the treatment of 
allergic states or diseases in man 
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these was an epidemic reported m a Pacific island dunng the summer 
of 1944 In four weeks the admission rate for dengue rose to 3500 per 
thousand troops per annum At the end of this tune active mosqmto 
control measures were mstituted Shell casmgs, empty tms and other 
debris capable of affordmg breedmg places were cleaned up The 
whole island was subjected to DDT, airplane spraymg on two 
occasions and hand spraymg of hvmg quarters was earned out On 
the eighteenth day after the first spraymg, the admissions decreased 
rapidly A new umt which entered the area ten days after the first 
spraymg remamed free from dengue 

The effectiveness of removal of mosqmto breedmg areas and DDT 
spraymg was further illustrated m an epidenuc that occurred m a 
hospital center m New Gumea m December 1944 and January 1945 
Dunng early December the admission rate for dengue rose rapidly to 
1700/1000 On December 14 an acbve campaign was directed toward 
clearmg underbrush and tm can dumps m the area Airplane spraymg 
with DDT was earned out on December 14 and December 30 No 
appreciable change m admission rate was noted until December 29 
or approximately two weeks after the first spraymg At that time the 
admission rate fell to 525/1000 By January 26 the rate had fallen to 
0/1000 Mosqmto counts mdicated a decrease of 75 to 80 per cent m 
adults 

ETIOLOGY 

The common mosqmto vectors usually associated with dengue fever 
were memmnated m the various epidenucs of World War II, Aedes 
albopictus (Stegomyia scutellans) was predommant m the New 
Gumea Area In another epidemic m 1945 Culex qmnque fasciatus 
were present m large numbers while Aedes albopictus, although 
widely scattered, were of low density Nevertheless, epidemiological 
studies of the distnbution of cases appeared to mdicate that Aedes 
albopictus was the vector— m spite of the low density 

CLINICAL CHARACTERISTICS 

Smee no simple laboratory test exists for the identification of dengue, 
the specific diagnosis of an mdividual case may be difficult Further- 
more, epidemics vary \videly m seventy and duration of symptoms 
In consequence, the chmcal accounts of the vanous epidemics vary 
widely 

Incubation Period.— Information obtamed as a result of D D T 
-’ymg and from the movement of new troops mto an epidemic 
indicates that the meubabon penod was approximately ten days 
vanants rangmg from five to fourteen days The onset was usually 
aden LeRoy and Lmdberg® felt that the seventy of onset usually 
1 I'l ed the seventy of the course 
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Fever —In an epidemic of 350 cases In the Pacific area, typical 
"saddle back” fever was noted In 50 per cent of the cases In addition 
25 per cent had a fairly typical fever and the remaining 25 per cent 
were atypical 

Pain —Headache and postorbltal pam were common symptoms of 
onset Approximately 60 per cent of cases complamed of pain In the 
limbs or bacL While these symptoms were moderately severe, they 
would not seem to warrant the old term of "break-bone fever " 

Rash —The consistency with which typical rashes occurred m the 
vanous epidemics of dengue appeared to have a direct relationship 
to the severity of the symptoms In one epidemic a rash was noted 
on the third to the seventh day In 50 per cent of the cases It lasted 
thirty SIX to forty-eight hours Rashes were noted in 50 per cent of 
the cases in another epidemic In the milder epidemics rashes were 
not noted or were of a transient nature, lasting only eighteen to 
twenty four hours Smce a terminal rash was noted in only 85 per cent 
of Simmons's experimentally induced cases,’ the widespread opinion 
that rashes are a constant characteristic sign must bo modified. 

Qumgea In Blood Cells —That leukocyte changes, espeaally 
leukopenia, occur in the majonty of patients at some time during the 
Murse of dengue fever has long been recognlred Professor Alexander 
Murphy of the University of Brisbane, who has had long clinical ex- 
p^ence with dengue fever, is of the opinion that these changes are 
the most important diagnose criteria of the disease * Simmons’ has 
tommanzed the white blood cell changes in his series of cases as follows 
1 All of the patients developed leukopenia 
2. The total leukopenia usually began on the second day and 
progressed to a low point of about 2000 eells on the fourth or 
fifth day after onset The counts returned to normal several 
S temperature 

The leukopenia was produced by a decrease in both the mononn 
clear and matme neutrophiho polymorphonuclear cells 
Coincident with this decrease in mature cells, there was a marked 
increase m the Immature granulocytes The "shift to the left" 
'vas a constant reaction 

p general, the various observers commentmg on the blood picture 
u changes LeRoy and Lindberg* described a white 
count ranging from 2100 to 7400 cells per cm mm. The 
at Ip They noted a steady decrease in granulocytes to 

30 to 40 per cent of normal They noted also vacuolization of 
tiniift?^ marked neutropenia and relative lymphocytosis con 
durin comalescence Turk irritation cells svere noted also 

ci’tK^ ‘^''“^escence A leukopenia caused by a decrease in gmnulo- 
casM Pi'csent In 56 per cent of the cases In another senes of 350 
Was found that 71.8 per cent had white blood cell counts 
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below 5000 There was a relative increase m lymphocytes to over 40 
per cent m half of the cases 

The apparent mconsistencies m the blood picture m these cases 
can perhaps best be explamed by the fact that, m the majority of 
cases, only one white blood cell count was recorded and this was 
usually taken early m the disease. In the more carefully studied cases, 
Simmons’s findmgs were almost umversally confirmed 
Miscellaneous Signs and Symptoms.— The cervical or mgumal 
lymph glands were enlarged m a large percentage of cases Orchitis 
occurred m 6 per cent of one series of cases Blood m the senunal 
flmd durmg convalescence was described ® Epistaxis was a rare symp- 
tom Jaundice was noted in 2 per cent of the cases m one epidemic 
Smce infectious hepatitis was present m this area at this time, the 
possibility of mtercurrent infectious jaundice would seem hkely 
Convalescence.— Marked physical asthema and mental depression 
have been discussed by the majority of writers when descnbmg dengue 
fever These symptoms would appear to vary widely with the degree 
of seventy of the disease Whereas it was often absent m the milder 
atypical cases, it was almost a umversal accompaniment of the severe 
vanety 

Dengue-like Fevers.- There appeared to be a hesitancy on the part 
of many physicians to make the diagnosis of dengue, even during an 
epidemic, unless aU of the classical signs and symptoms were present 
It has been pomted out by Simmons^ and others tibat, even m expen- 
mentaUy produced cases, considerable vanation m the chmcal course 
occurs As a result of this conservative attitude toward makmg the 
diagnosis of dengue, numerous accounts of epidemics of “dengue-hke” 
fever have been made Johnson, Martm and Breslow® have described 
an epidermc of approximately 1000 cases m Okmawa m the summer 
of 1945 This epidemic began m April and rose gradually to nud-July 
Aedes albopictus were present m low densities The disease was ^ar- 
actenzed by scanty rashes, variable fevers, some of which were 
“saddle back,” headache, postorbital pam, prostration, mcreasmg 
leukopema with progress of the disease m 56 per cent of the cases and 
a decrease m granulocytes 

In vanous other areas of the Pacific Ocean similar epidemics oc- 
curred, nuld m nature, often lackmg the classical “saddle-back” fever, 
usually with transient or absent rashes When such cases occurred 
m the middle of a recognized epidemic, they were regarded usually as 
dengue If a large senes of such cases was studied, enough classical 
occurred to make the diagnosis defimte If one directs attention 
/ I white blood count in the descnpbons of most of these atypical 
demies, it would appear that the diagnosis of dengue was jushfied 
" oratory confirmabon of these atypical sbams as dengue is, of 
course, necessary Such confirmabon was made m at least one epi- 
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demic However, it teould appear that dengue fever is a disease with 
a widely variable degree of clinical severity and that various strains 
can produce atypical clinical forms 

DIFFEHENTUL DIAGNOSIS 

In the absence of readily available means of establishing the specific 
diagnosis of dengue fever, reliance must be placed on a combination 
of epidemiological, clinical and laboratory evidence The diseases 
wliich are most llhely to lead to confusion are influenza, sand fly 
fever. Rift Valley fever, cerebrospinal meningitis, rubella, measles and 
scarlet fever Important as it is to establish the diagnosis of dengue, 
sUll more so is it to avoid the calamity of overlooking some more 
senous disease by calling it dengue 

Many cases of dengue were unquestionably lost in the diagnosis 
of “fever undiagnosed " This is especially true of epidemics of atypical 
dengue m which observers restricted the diagnosis to classical ex- 
amples of the disease The high admission rates for “fever undiag- 
nosed" m areas where dengue is epidemic would appear to be signifi 
cant m this regard 

treatment 

The various observers of dengue epidemics during World War II 
have refrained from svritmg about treatment This may be mdicabve 
of the fact that symptomatic treatment was of httle avail It would 
appear that bed rest and adequate fluids are the essential factors in 
the treatment of this disease From the standpoint of prevention, it is 
essential that patients be screened twenty-four hours a day to prevent 
the spread of the epidemic. Adequate convalescence is necessary be 
cause of the debilitating effect of many strains of dengue 


UISnjNITY 

On cUnical, epidemiological and experimental evidence, it would 
appear that the characteristics of dengue immunity may be described 
as follows 

a Immunity may be evanescent, lasting weeks only, or prolonged, 
lasting years 

b It may be partial or absolute 

c One attack tends to confer a short immunity, repented attacks 
tend to incrcmse the durabllitj' of this immunity 
d Subsequent attacks tend to bo milder 
e Residents of epidemic areas exhibit some degice of immunity 
/ The immunity conferred b>- an aback is highly Individual or 
\anablc 


PREVENTION 

The frequency with whicli epidemics occurred in newly occupied 
areas or In areas m uhich mosquito control was poor svas clearly 
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demonstrated m World War 11 The tendency of Aedes aegypti to 
breed in clean, still water makes discarded shell cases, tm cans, bottles 
and similar refuse potential breedmg spots The early ehmmation of 
all such hazards, together with proper mosqmto control disciphne as 
concerns clothing, bed nets and the use of repellents, wdl go a long 
way toward preventmg an epidemic In the presence of an epidemic, 
D D T by airplane and ground spraymg will result m a marked drop 
m admission rates ten days later. 

Sabm and his associates'^ have reported the propagafaon of dengue 
vinis by mtracerebral moculabon m mice and the subsequent use of 
this modified virus as a vaccme for the production of unmumty against 
dengue The use of such a vaccme on a wide scale m endemic areas 
would appear to have great future possibdibes 

' SUMMARY 

1 Dengue fever was a relatively common disease m our armed 
forces m the Southwest Pacific, the Chma-Burma-India and the Pacific 
Ocean areas. 

2 The mcidence m these areas tended to decrease sharply with 
successive years of the war because of improved methods of control 

3 Individual epidermcs could be checked m from ten to twenty 
days by control of mosqmto breedmg areas, mcludmg ground and 
airplane DDT spraymg 

4 The clmical signs and symptoms showed wide vanabon m 
seventy m different epidermcs All of the classical manifestabons were 
not always present 

5 1 “Dengue-hke” fevers were descnbed In many of these epidermcs, 
a review of the data would appear to mdicate that a diagnosis of 
dengue was justified. 

6 The development of a leukopema with a decrease m both the 
mononuclear and mature neubophihc polymorphonuclear cells ap- 
peared to be a constant findmg m dengue fever This was accom- 
panied by an mcrease m immature granulocytes 
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PRACTICAL ASPECTS OF EPILEPSY 
(Willi Special ConBideralion of Epilepsy in Cluldren ' 

Joseph L Fetterman, MA. , MJD * and Andhe A Weil, M D I 


GENERAL CONSIDERATIONS 

We consider epilepsy as a disorder of function of the brain inani 
fested by recurring attacks of dimmed or completely lost conscious- 
ness, accompanied by release phenomena, usually motor As a rule, 
there is a corresxxmdmg alteration of brain-wave pattern * Epileptic 
fits are believed to be due to sudden and involuntary avplosions of 
groups of neurons, most frequently of the motor cortex, even thou^ 
the etiology behind these discharges varies from case to case Cobb’ 
enumerated a list of sixty or more conditions which may be aceom 
panled by epileptic discharges The more important ones are organic 
lesions of the brain such as scars, tumors, syphilis, abscess, poor supply 
of oxygen, disturbances of the acid-base equilibrium (especially in 
the form of alkalosis ) , changes of extra- and Intraneuron J constituents 
(h^glycemia, hyptmalcemia), disturbances of water balance, dis 
turbances of intracranial pressure or of rntracranlal blood flow (Best 
and Taylor) » 

At present it Is customary to subdivide the numerous individual 
causes into two major groups— the idiopathic and the organic The 
term, idiopathic, or like labels such as essential, cryptic, genetic (Len- 
uos), IS applied to that large group of patients whose primary dlffl- 
culty is attacks and who show no cause for them The designation— 
orgame, symptomatic, acquired— applies to those patients whose 
^jtiires are secondary to some structural or physiological dlstiirbanca 
nese terms, idiopathic and symptomatic, are useful designations but 
00 necessarily final or even mutually exclusive— for an acquired or 
^'mptomaOc epilepsy may develop upon a genetic tendency The 
extinction is of some value at this time tn the practical direction ol 
tieatment 


ETIOLOGICAL CONSIDERATIONS 

on^i^i'i'ij Gibbs* reported that 60 per cent of the parents, siblings 
- ehudren of epilepti c patients have an abnormal pattern In their 

M Nmiropjydilfltito Institute of CIcveUnA We ore indebted to Dr 

, riiedman for coilnboration tn this study 
tem Clinical Professor of Nervous and Mental Disease Wes 

Viltant^ir n f^iwvtor Neuropsychiatric Institute of Cleveland Con- 

stUe IT™i.u Cleveland Rehabilitation Center Neuropss'clilntrist Glen- 

, "'“PltaT. Woman s Hospital 

•at Nauropsi-chlatrlc Instituto of Cleveland! Asstil 

Neurologist Mount Sinai Hospital CIci eland Ohio, 
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electroencephalograms This fact does not make them clmically mam- 
fest epileptics, to be sure, but is an mdication of a tendency 

Ghmcal studies, on the other hand, do not shed a defimte hght on 
the problem of inheritance m epilepsy Myerson,® m a study of 1000 
epileptics, was able to uncover epilepsy m other members of the im- 
mediate family m only four cases Gowers,® however, found 27 3 per 
cent "inhented” epilepsy m a senes of 2400 epileptics However great 
the clmical discrepancies reported are, we agree thoroughly with 
Bmg'^ that mdividuals with epileptic heredity who did not suffer 
from attacks up to the age of 21 probably will never develop “idio- 
pathic” epilepsy One ofus(JLF)man expenence of twenty-five 
years has found “inhented” epilepsy uncommon 

Epilepsy is m all probabihty never transmitted, although the tend- 
ency to a lowered convulsive threshold may very well be Why this 
threshold is lower m some children than m others cannot be satis- 
factorily explamed To speak of “latent epileptiform” tendencies m a 
child with electroencephalographic abnonnahties is mcorrect The 
young sister of one of our epileptic patients was found to have a 
grossly abnormal bram-wave pattern, this child suffered later from a 
severe pneumoma, accompamed by high temperatures, yet no seizures 
ever developedl 

Gonsidenng etiological classifications, we should recall that convul- 
sions occurring m the first two decades of hfe are commonly due to 
“idiopathic” epilepsy (McEachem) ® Those occurring m the next two 
decades should lead our mveshgabons more to a suspicion of tumor, 
subdural hematoma, or infectious process, whereas those of later hfe , 
are frequently associated wth cerebrovascular disorders, or cardio- 
renal diseases 

Peterman® has found that up to the age of 1 month acute infec- 
tions are an infrequent etiologic factor. In contrast, acute infections 
m the age group between 1 month and 3 years serve as a frequent 
cause He ^o states that m the age group from 1 year to 10 years, 
infecbon is a fanly common antecedent Peterman® dso remarks that 
scarlatma is the one infectious disease most frequently accompamed 
by epileptic seizures, others are smallpox, influenza, measles and 
t^hoid fever 

It IS mcorrect to term these seizures “febrile convulsions”— mferrmg 
that they necessarily disappear m the futdre To be sure, a good many 
do disappear But 15 to 20 per cent of children (Buchanan)^® who 
have attacks associated with febnle disease m childhood have spon- 
>us attacks later in life, m our expenence, a “seizure-free” mterval 
leen to twenty years is not unusual 
^ ■ I and similarly O’Neil^^ pomted out recently that 45 per 

of all cases of convulsive disorders m infancy and childhood can 
the present state of diagnostic possibihties be classified only as 
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“idiopatlua” The highest inadence of these “idiopathic" epilepsies 
was observed In children behveen 6 and 16 Crump'^ found that during 
the first year of life cerebral birth injuries and their residues were 
the most frequent causes Congenital malformations of the brain are 
likewise common (porencephaly, mlcroencephaly, etc ) During the 
ages of 1 to 5 these factors play a less significant role At t hi s period 
the role of acute Infections (intracranial and extracramal) become 
more Important The percentage Incidence of generalized convulsions 
found in different disease states in which attacks were prone to occur 


were as fo^o^vs 

Per cent 

Tetfloy 

90 

Tetanns 

89 

Meningitis 

55 

Brain tumors 

42 

Encephalitis 

39 

Different types of poisoning 

33 

Acute glomerular nephritis 

20 

Cerebral atrophy 

13 

Head Injuries 

10 

Attite extracranial infections 

7 


like to add here that In our experience children show 
a higher Incidence of so-called post-traumatic epilepsy than adults 
as In adults, seizures are more common following penetrating 
^unds than those which are superficial We know, of course, ever 
re the basic studies of Penfleld*’ and Foerster, that a menlngocere- 
ural cicatrix Is capable of predpltatmg attacks by reason of the pull on 
h cerebral structures Cobb’* has, however, pointed out that 
ereoity plays an important role even in “traumatio’* epilepsy as a "pre* 
d’JPosing" factor l F r F 

frequently expressed opinion, we ivould like to state 
IM hicldence of epilepsy in cases of congenital lues Is low 
t enmnger),’* however, acquired lues acts as an Important con- 
fcmn^^ predpltatmg factor m the development of epileptl- 

sdzures In adults When the first convulsion occurs in adult life 
of trauma, tumor and Treponema pallida 


TYPES OF SEIZURES 

wi^n Conmlslons —Although some seizures come suddenly 

^ 0 wamlng they are usually preceded by prodromal symptoms 

audttoil (“lights," "spots"), 

ttrann )> O'' gustatory, but more frequently visceral ("a 

queaU over the stomach") Prodromal symptoms are he- 

Diood ^ ®yressed in children by psychic changes, abrupt clianges of 
“nd ih'*^ d^dful fears The aura usually lasts for a brief period onl) 
on all goes blank. The patient becomes unconsdous A weird 
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cry may precede ius fall Then follows the tj^ical generalized tomc- 
clonic convulsion, the patients eyes are turned upward, foam accu- 
mulates at his mouth, he may bite his tongue and may even wet himself 
Although a few patients show an immediate return to consciousness, 
a delayed return is the rule We may observe penods of postconvulsive 
sleep, of stuporous behavior mterrupted by automatic activity, as 
sudden nmmng away, furor states, and the performing of complex 
but purposeless acts usually m the same sequence, such as mafang 
and remakmg of beds After the attack the patient may feel weak, 
battered, depressed, and may suffer from headache 

The bram-wave pattern dunng seizure shows large contmuous 
spikes The electroencephalogram m the seizure-free penod shows 
these typical spiky grand-mal discharges only m 15 to 20 per cent, 
whereas 60 to 70 per cent of patients aflBicted with this type of seizure 
show various forms of other abnormahties which are usually “in 
bursts,” or paroxysmal 

Petit Mai Epilepsy.— In petit mal epilepsies no major convulsive 
phenomena are observed Children especially show a high percentage 
of nonconwilsive epilepsies Lennox^^ calls the typical petit mal attack 
‘pyknoepdepsy,” meaning a transient lapse of consciousness lastmg 
from 5 to 30 seconds The parents and relatives of patients afflicted 
by it speak of “blank spells,” “stanng attacks,” “pecuhar daydreammg” 
and the like The electroencephalographic abnormalities dunng such 
a speU consist of fairly high dart and dome formations, usually m the 
three per second band We find this abnormahty m 80 per cent of our 
patients even m the seizure-free penod, especially when we ask them 
to hyperventilate dunng the bram-wave recording Only 5 to 10 per 
cent of “mterseizure” records m patients suffermg from this type of 
seizures are normal and about 10 per cent show different types of 
electroencephalographic abnormalities 
Myoclonic epileptic jerks are also classified by Lennox^'^ as belong- 
mg to the group of petit mal epilepsies, they are characterized by a 
single qmck contraction of flexor muscles, m many cases, conscious- 
ness may not even be dimmed The bram-wave pattern durmg one 
of these contractions shows usually a smgle dart and dome 
Akinetic epilepsy ( Lennox is characterized by a sudden loss of 
postural control with a nodding of the head and usually a sudden fall, 
and belongs also to the petit mal epilepsies In the electroencephalo- 
gram we often observe senes of high-voltage spike-dome formations 
m the 2 per second band, frequently localized These three types of petit 
si seizures have certam features m common (Lennox) alternate 
dome pattern in the electroencephalogram, great frequency, 
uty of attacks, abrupt onset and termmation, mamtenance of men- 
-y and a strong tendency to improvement with age 
Psychomotor Epilepsy.— An attack of psychomotor epilepsy is a 
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typical epileptic manifestation per se During an attack, the patient 
shows vanous degrees of unpaired consciousness Unaware of his 
actions, he may walk for some distance without realization of what is 
going on and without the abdity to recall this act He may suffer from 
coraplei ballucinatiDns and may even perform compulsive acts of a 
rather complex nature m an automatic fashion Complete or patchy 
amnesia after the attack is the rule Slight muscular tonic phenomena 
sometimes accompany these spells The typical electroencephalographic 
manifestation during such a seizure consists of square-topped slow 
Waves Yet, this pattern is observed in only 60 per cent of these pa 
tients in the seizure-free interval, whereas 35 per cent show smnous forms 
of slow or fast activibes, and 15 per cent show a normal electro 
encephalographic record 

Jacksonian Seizures — H Jackson demonstrated that focal imtabon 
of the motor cortex by vascular, neoplastic or acatncal lesions may 
fire off" a focal attack by Jerkmg in the correspondmg region of the 
pcnpheral muscles Then appears a “march" of jerking movements 
according to the cerebrocordcnl distribution of motor pattern (For 
Mample, the attack begins m one finger, spreads to the whole upper 
®hemity, to the mou^, and finally to the foot area) The “march" 
may be one not only of motor phenomena but of sensabon as well We 
ramv now that subcorbcal lesions may Imtate motor fibers also (not 
only motor centers!) In a typical jacksonian seizure consciousness is 
retained, A ventriculogram or pneumoencephalogram may be neces 
Mry to localize the lesion with certamty An electroencephalogram 
0 focus of abnormal frequency over one area, plus a sei- 
zed reversal of phase” over the affected region Subtentonal lesions 
tposterior fossa), however, cannot be diagnosed as to locahzabon by 
^'“ffoencephalogram 

most of the cases of jacksonian epilepsy m chddren are 
used by an abscess, tumor, regional memngitis, aneurysms or scar 
,j3 ™ some cases no structural focus can be found. 

In th* lesion is most often m the motor area, more rarely 

tliB 1 ^ uontal and parietal regions nearby, or m the anterior part of 
focui*?'°'? (Nielsen) Especially in children we may find a 
at a distance from the motor area in the posterior fossa, giving 
(cholmt^! manifestations of increased intracranial pressure 

Wnlati c ■'’omibng, slow pulse, and the like) and causing Jack- 
manifestabons by intracramal transmission of pressure or 
™ous stasis 

These attacks usually start in a Jacksonian- 
b)n\i^ inibito a one-sided convulsion A generalized 

rcnhal “^’relly follows and consciousness is lost The clectrocn- 
“*'‘ung the attacks shows the typical higli \oItage fast 
beginning locally, bio record in the seizure free period may 
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give evidence of a focus for the seizure, again provided the lesion is 
not located “subtentonally ” 

It should be mentioned here that m our expenence as weU as in 
that of others ( Buchanan children may sufEer from a senes of 
localized attacks as the mtroductory phase before classical major 
attacks occur We must witness an actual central “march of jerking” 
over the hmb m order to establish a diagnosis of jacksonian epilepsy 
m cluldrenl Even then neurosurgical mterference m children on ac- 
count of “focal” convulsions without permanent local izmg neurological 
signs should be carefully weighed, as the operative findmgs and re- 
sults may prove failures. 

Status Epilepticus.— Here contmuous grand mal attacks follow one 
another m contmuous succession, sometunes with bnef mtervals be- 
tween Consciousness is not usually regamed, the body temperature 
nses, the cardiac rate mcreases, the heart action itself becomes weaker, 
and even uremic manifestabons occiu The child may die from such 
comphcabons as pneumonia and final cardiorenal failure Vigorous 
and prompt therapy is always necessary to save the patient’s hfe 
Assortment of Attacks.— Very few patients present one tj^pe of 
attack only. Indeed, if a patient be followed over a penod of years, he 
wiU usually exhibit a vanety of attacks— petit mal, grand mal, psycho- 
motor— at different times An assortment of attacks is the rule 

MEDICINAL THERAPY (GENERAL CONSIDERATIONS) 

The arm of treatment is to prevent attacks and to mamtam well- 
bemg Expenence has shown that certam drugs are capable of re- 
ducmg the number of attacks even to the pomt of almost complete 
freedom Such drugs, however, produce side actions which may be 
undesirable and even toxic Hence proper treatment requires a care- 
ful selection and dosage of drugs so as to obtam the maximum benefit 
with the minimum harm 

The followmg general prmciples of medicmal treatment may be 
considered before we take up specific drugs 

1 The dosage should be adequate The aim of therapy is not a 
certam number of capsules daily, but cessation of attach. Hence, 
physicians who treat epilepsy successfully do not hesitate to use 
enough medication Indeed, one may remark, as an aside, that a 
certam mail order house owes its success to the use of large doses of 
anticonvulsant drugs— even though there is produced an occasional 
toxic reaction The occurrence of attacks is a command for more 
q i _ therapy 

^ The dosage must be mdividuahzed and adjusted to each par- 
alar patient It is best to start with a small dose and mcrease the 
ount m accordance with need One of us (JLF had shown 
that if dilantm sodium be administered m a large dose at first, it is 
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likely to upset the patient, but if the initial dose be small, and then 
steadily increased until the attacks are controlled, the patient can 
better tolerate a larger amount. The value of graduated doses is two- 
fold sometimes a small dose proves adequate and tolerance to side 
action is obtained 

3 Combinations of drugs are advisable. We have realized that one 
drug alone may relieve one feature, but not the assortment of attacks 
so common in epilepsy Experience has shown that one drug is effec- 
tive for grand mal but does not alter the petit mal seizures Further- 
more, it is possible to combine two drugs in such a way as to secure 
an addition of their anticonvulsant value but a subtraction of their 
side actions Thus the combination of dilantm sodium and pheno- 
barbital is synergisbo in controlling seizures, while phenobarbital 
sedates the nervousness that dilantin sometimes causes The therapist 
may need twp to three different medicinal agents to achieve for the 
patient the goal of freedom from symptoms and relafave well-being 

4 Continmty of treatment As epilepsy is usually a long-term ill- 
ness. the patient must be instructed as to the need for long care and 
observation He should be ivamed against too early judgment as to 
success or failure We have known patents to stop a drug within a 
day or two after its initial use merely because there was an attack 
directly after rwallmvlng a pill or capsule They did not realize that 
it may take several days or more for a patient to build up a protective 
level Indeed, the patient who obtained the most satisfactory result 
ivith dilantin had hvo attacks on the day she first took dilantin, then 
remained seizure-free for many years 

The patient should be instructed to come frequently at first, then 
wery two weeks or every month until the condition is stabilized and 
me optimum benefit obt^ed. Then the visits may be redm^ to one 
every three months— or as needed 

.pother practical point is to forewarn the family against the 
endency to an abrupt discontmuatlon of all medication. Patients 
sometlmos stop drugs for what to them are two good reasons— they 
e« imprwed or unimproved. Unfortunately the abrupt cessation of 
sb drugs Invites status epilephcus Hence the patient 

°mu be instructed to continue medlcahon under supervision as long 
^ necessary Only after there has been freedom from siiells for several 
may it be safe to reduce (not cut out) the dosage Such a 
ucHon should bo a cautious tapering off and not n sudden with- 
Tutnnm® explained, treatment for epilepsy is like insulm 
rnient for diabetes— a long term program 

RIEDIONAL THEHAPy (SPECIFIC DRUGS) 

—For close to 100 years bromides w ere popular as a 
y in epilepsy They were used In doses of 6 to 15 grains ( 0 03 
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to 0 1 gm ) of sodium bromide twice to four times daily We begin 
with the relatively smaller amount and mcrease as necessary to control 
attacks 

Unfortunately the eflFectiveness of bromides was but moderate and 
the impleasant side reactions of drowsmess and skm lesions were 
marked Hence, bromides have been used less and less as newer and 
more effective anticonvulsants were mtroduced Broimdes are shll 
used for their general sedative effect for disturbed mstitutional epilep- 
tics 

Phenobarbital.— Phenobarbital has been a widely used and effective 
drug m epilepsy It is valuable m all types of epilepsy, though per- 
haps more effective m grand mal than m petit mal It is our practice 
to start with 003 gm (34 gram) tablets twice a day for children and 
0 1 ( 1% grams ) twice a day for adults Usually it is necessary to increase 
the amount because the mitial dose may not prevent attacks, or as the 
patient acquires tolerance Sometimes we go up to a total of 0,2 to 0 3 gm 
m children and 0 4 to 0 6 gm m adults Obviously the development of 
drowsmess would be a caution agamst too great an mcrease m pheno- 
barbital Buchanan^® makes the statement that 10 grams of bromide, 
134 grams of dilantm and 34 gram of phenobarbital are equivalent m 
their anticonvulsant action 

^ Dilantin Sodium.— This has proved an outstandmg remedy m the 
rehef of grand mal convulsions The mtroduction of this drug by 
Memtt and Putnam^® marked a distinct epoch m the therapy of 
epilepsy 

Dilantm sodium, properly administered, will provide considerable 
rehef m the majority of epileptic patients suffermg from grand mal 
attacks, whether these be idiopatluc or symptomatic. Unfortunately 
this drug produces impleasant side actions such as tremors, restless- 
ness, mdigeshon, and later swelhng of the gums m some patients 
Therefore, proper therapy requires the use of dilantm carefully bal- 
anced to achieve effect with the minimum of side actions This is 
feasible m most mstances if one follows the suggestion of a gradual 
and slow mcrease m dose as needed Thus patients acquire a tolerance 
to the toxic effects and are relatively free of imcomfortable side 
actions At the outset it is a mistake to cut off aU previous medication 
abruptly and to give a patient three or four capsules (01 gm ) of 
(hlanbn daily Our practice is as follows 

For adults who have not taken any previous medication, we pre- 
-,scnbe one 134 gram capsule (01 gm,) of ddantm sodium daily for 
. ^ week and then two capsules daily for the second week. These can 
taken at breakfast and supper If the patient remains attack-free, 
' . the dosage is mamtamed at two capsules daily This proved an 

quate amount m the case of Miss P H , who obtained freedom 
from seizures for over five years, however, most adults are not as 
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fortunate and require addlbonal medication We therefore increase 
the amount to three capsules for the third and fourth weeks If the 
actaclcs persist, then the therapist has the choice of adding one more 
capsule of dilantin or of supplementing the dilantin sodium with 
phenobarbital It is our custom then to add phenobarbital, grains 
(OJ gm ) at hedbme and to increase this to two or three tablets dally 
Thus some of our adult patients are receiving a total of 4^^ grains 
(03 gm ) of dilantin sodium and 4^4 grains (03 gm ) of phenobar 
bital daily This combmation of the hvo drugs adds their antlconvul 
sant qualibes while each offsets the others side actions For pheno- 
barbital provides the sedation which tends to neutralize the irritability 
caused by dilantin 

In some pabents the side actions are severe There may be skm 
manifestations, rarely, nervous symptoms of tremors, atazia, even dip 
lopia can occur, the gums may protrude to the pomt of interference 
ivith chewing Fortunately such severe symptoms are uncommon 
unless the dosage be raised to 0^ or 0 6 gm To reheve gastric distress, 
Merritt” recommends the use of soda bicarbonate with ddanbn For 
the gum hypertrophy, vitamin C is not indicated, but massage has 
been advocated If these diflBcuIbes be pronounced, a reduction in 
dosage is necessary even when the pahent has enjoyed benefit from 
the drug 

The dose for children, according to Merritt, is to 6 grains (OS 
to 0 4 gm ) for those over 12 to 14 years, and in younger children 3 
to 4% grains (02 to 03 gm ) preferably m divided amounts spread 
over the day Buchanan^*^ advises similar doses 

In patients who have been gettmg phenobarbital without sabsfac- 
'ojy results, we supplement this by dilanUn sodium Phenobarbital is 
ivithdrawn gradually If it has been causing droivsiness In all anticon- 
vulsant therapy we make changes gradually so that the transition is 
smooth 


Tridione *— Tridione svas Introduced by Ticnnoi,'’ Bichards” and 
Perlstein'r It is a new and promising drug for the control of petit 
mm spells (Lennox) “ The studies to date indicate its remarkable 
euecbveness In all varieties of pcht mal We have used this drug in 
a considerable number of patients. In some of whom the results w ere 
COTspicuously successful For instance K M , a girl of seven, was 
referred to us because of frequent spells of staring during which her 
ead vould turn to the side Tlie teachers complained of her inatten 
on and her parents scolded her for daydreaming The initial phj’sical 
cxiOTlnatlon proved negabve, tlie psychological studies revealed a 
''^i’”ted chQd, vhile tlie electroenccplialogmm slioned typical 
*pike and ware pattern Tndlone was started using Uiree capsules 


TVe ivltlj to (hank Dr Rldiard K. Richards of the Abbott Lnboratorl^^ior 
Exnaiouj supply of tridione for ImTStIgatlonal purposes. 
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4% grams ( 0 3 gm ) daily Withm one week tins girl obtamed a re- 
duction m spells, and m several weeks she became entirely free She 
has remamed free for many months on a dose of three capsules daily. 
Our early expenence with this child as well as others confirmed Len- 
nox’s reports about this drug Not only did this child obtain rehef of 
spells, but she also became more alert and better behaved Indeed her 
mother speaks proudly of her friendly behavior and improved school 
work 

Tndione is not effective m grand mal nor is it of value m jacksoman 
attacks For mstance, J R. had an attack of encephahtis m boyhood 
and later developed petit mal and jacksoman attacks The electro- 
encephalogram revealed focal signs m the nght motor area, consistent 
with the march of weakness m the left leg, which ushered m attacks 
Tndione was begun and there was apparent reduction m spells How- 
ever, after a temporary rehef, the attacks recurred with then usual 
frequency despite large doses of the drug 

Lennox stresses the value of tndione especially m pediatnc prac- 
tice " the drug is relatively specific for the petit mal triad not 
helped by other anfaconvulsants, the high proportion of rehef 
of the troublesome blackouts or falls which may occur up to 300 and 
400 per month ” This author suggests the foUowmg dosage “infants, 
1 capsule (03 gm ) , children, 2 to 4 years of age, 2 capsules, 5 years 
and above, 3 capsules Amounts may be mcreased to a maximum of 
three tunes those named ” 

The dose which we have employed for adults is one capsule three 
times a day at the outset, then a steady mcrease to six or m some cases 
eight capsules daily 

Tndione has its side actions Many patients complam of photo- 
phobia. When such persons walk from the mlenor of a house or biuld- 
mg to the outdoors, aU objects present a bnght glare like fresh snow 
ghttenng m the wmter sunlight This hypersensitivity (hyperchro- 
mopsia) can be reheved by the use of dark glasses 
In some patients a rash may occur One of our patients, who gave 
a history of allergy, developed a marked urbcanal rash, but as a rule 
this IS uncommon An even less frequent but more senous comphca- 
tion IS the development of agranulocytic anemia Two fatahties from 
such anenuas have been reported 

One must use tndione, therefore, with caution and check the blood 
picture at mtervals Indeed, because of this hazard, tndione might 
lietter be reserved for patients with frequent petit mal spells 

Further expenence has dimmished our enthusiasm for the use of 
drug For the adult patient whose petit mal attacks are infrequent 
vould hesitate to prescnbe tndione For the youngster troubled by 
my petit mal spells tndione carefully given may be a truly effective 
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remedy Even the brain-wave pattern has shown a distinct Improve- 
ment in some of our cases, again particularly m 
Mcanloln »-nus new drug, introduced by K^l“ ^ 

calzo,» has been reported as highly effective In t^ea^g ^ ““ 
epilepsies Our expenence confirms the favorable results of K^L We 
have added mesantoln to dilantin sodlim i 

have used it alone. Our dosage for adults is 1/4 i 

tablets twice daily for one week, then steadily incre^e ® P 
of weeks in accordance \vith ne^ Kozol has presmbed as gu 
tablets a day In severe cases He recommends 0 4 ^ ® averag 

dally dose for a child and 0 6 gm. for youths and adults 
We have employed niesantoin in some forty patients Jot a^t 
twelve months and have found it an effective remedy ^ ^ ® ^ 

far ^ve have encountered few, if any, side actions otbw an e 
tendency to drowsiness when larger amounts are given 
therapeutic efficacy is in some cases as great as that of 
patients unrelieved by dilantin have enjoyed a striking freedom 
attacks by the addition to or replacement of dil a n t in by mesan oin, 
and do not show tremors or gum swelling f j,, ^ 

For example, B V , a woman of 30. required five capsules of^^tin 
to get any substanbal help m the control of her seizures At mis dose 
she ^vas relatively free of speDs but complained of unsteadiness in 
walking and showed considerable gum hypertrophy Mesantom \vas 
prescribed In June, 1046, replacing two capsules of dilantin wdlum 
'vith two tablets of mesantoln She is now taking three tablets or 
niesantoin and hvo capsules of dilantm sodium She is free of 
and entirely free of ataxia Even the swelling of the gums has reced^ 
Another patient, S J , with a severe form of organic epilepsy, who 
had previously stopped all medication, was given mesantoln, one tab- 
let three times a day, on July 1, 1946 As he continued to have oc<^- 
dona] attacks, the dose was steadily increased to five tablets dally 
For the past few months he has been attack-free and reports a grand 
feeling of well being. 

Ibus far mesantoin rivals dilantin sodium as a remedy for the con 

of grand mal attacks of epilepsy Yet It is too early to compwe its 
efficacy with that of dilantin as an anticonvulsant drug thou^ one 
^ emphasize the relative freedom from tone side actions Its major 
^her© of influence in our expenence is as n supplemenlarj'^ drug, 
klany patients have been taking two to four capsules of dilantin 
sodium dally with some improvement, yet attacks continue If the 

* We wlih to thank Mr S M Fossel of tLe Sandoz Cbcmlcfll Works, as 
Dr M D Friedman. Assodolo Director of Hie Neuropsydilatrio Institute 
to through whom a generous supply of this drug was made n\’ailable 
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dosage of dilantin is raised to a more effective anticonvulsant level the 
patient is likely to become irritable, sleepless and tremulous However, 
if mesantom is added to dilantm, the effectiveness is distmctly raised 
while the toxic action is dimmished We would caution against the 
hasty withdrawal of dilantm or phenobarbital when these drugs are 
only partially effective and their replacement by mesantom As yet, 
for some unexplamed reason, the new drug does not seem to take over 
the function of replacement at first The body does not tolerate the 
withdrawal of the earher drug and a recurrence of attacks is apt to 
develop Hence, if the other remedies are not completely effective, 
add mesantom and at a later date reduce the dosage cautiously 

We agree with Kozol’s-® remark about conservatism m the use of a 
new preparation, but one cannot but feel optimistic about this new 
drug Its side actions, m addition to drowsiness, are the tendency to a 
skin rash This is usually slight and transitory The drowsmess has 
not been disabhng but if large doses of mesantom are used we have 
prescribed dexedrme sulfate Dexedrme sulfate m 5 mg doses at 
breakfast and lunch restores alertness without decreasmg the thera- 
peutic value of mesantom 

Other Drugs.— Glutamic acid was tried several years ago for peht 
mal,®° but the large dose necessary and its unsustamed therapeutic 
value make it a drug of doubtful worth 

DIETOTHERAPY 

It has been known that acidosis tends to reduce, while alkalosis 
mcreases, the tendency to attacks As a consequence, ketogemc diets 
were mtroduced 'They enjoyed a certain vogue m children However, 
the work mvolved m the preparation, the impleasantness of the diet, 
and its hmited therapeutic value have led to its gradual disuse 

For a time, a limited water intake or dehydration was recommended. 
This caused great discomfort and httle, if any, improvement It has 
long been discarded 

It IS our pracbce to encourage a normal, well-balanced diet for our 
epileptic patients Of course, if a particular mdividual is allergic to 
and distressed by some article of food, common sense would lead to 
an avoidance of it 


SURGICAL THERAPY 

Penfield and Erickson’s®^ book gives a dear picture of the status of 
urgery m some forms of epilepsy Patients whose attacks are caused 
bram tumor obviously should undergo surgery 'The cases of trau- 
.t 1 C epilepsy m whom there is a focal trigger mechamsm have been 
erated ^vlth good results Recently, Walker®® and his colleagues 
ave carried out an extensive program for the help of the bram-mjured 
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soldier They have found that surgery can hcncfit such patients, liou 
e^'e^, not only the traumatic scar but the epileptogenous brain tissue 
surrounding the scar should be removed After surgcr)’ Is done, anti 
convulsant therapy is still m order 


PSVCHOTHERAPy 


As a supplement to anticonvulsant medication, the doctor can hel)) 
the patient and the family along several lines wlilch \vc may cover 
under the heading of psychotherapy 
Adjustment to the Concept of tlio Disease —From hmo immemo- 
rial epilepsy has connoted evil spirits, demoniacal possession, dolcriom 
tion. Yet epilepsy is a sickness for which there is liope and often 
useful therapy Many epileptics con maintain their places in the world 
of normal average bemgs One need not compliment llio pallonl with 
the historical statement that Mahomet and Byron and Napoleon and 
Dostoevsld were epileptics True, it makes some patients feel bolter 
to be thus identlfled rvith the worlds great figures It is inoro Im 
portant, however, to stress the modem contributions of Paskind, Lon 
new, Fetlerraan, that many epileptics have average I Q ’s and maintain 
them throughout a hfetime Recently one of us ( J L F ) re cicomlni d 
by psychometno tests patients whoso IQ’s were measured Iwenly 
years ago, and found that those rechecked did not show detcrioralionl 
One must free the family and the patient of antiemated notions about 
this illness 


As regards the epileptic cliild, wc would encourage the parents in 
h^e for a spontaneous remlsrfon for a longer or shorter period 
mou^ this is uncommon, it docs occur often enough to hold out 
uM hope. Next, the jiarents should not overprolcct the child beyond 
me needs of safety Wc recall one child whose parents kept him at 
home all the time because of fear of bodily injury Wc feci tlitrc is 
™re mjurj to the child s ego if he be kept imprisonc-d and overpro- 
^ed than if he be allowed to participate in most ac'Kltlcs If is 
auvlMblc to encourage the companionship of pals or buddies, who 
be instructed secretly to 1 eep a vatchful eye for possible misliaps 
The education of the epileptic diild should bo con 
ued. In certain communities a pupd who has bad seizures In the 
hhisnoom Is eipelied from schooL This is an injustice The fellow 
^bould be Instructed by lie, school physician about tin, poo- 
ubuity of a famt or a fit in any of tlic dnldrcn and to me<T siich 
h^ rrcn cc with poise and not vath hytrerla. Life cannot be mad» 
P^^proof— and childhood is not too early to leam tms ^^'h"Te a 
’^?^’'®fuses to aDov a pup3j return, lh»ri the board of education 
“mild premdt a sper-a! idiool ftodi at Detroit has) <r- jhould 
*miiih a tutor We rracertl^ s<w a sad JO v}jO co-jid not read o' 
because slje Jud erp.-' »-d iro-n fh- fr grede of sdrxi 
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after she had some attacks in class We insisted upon the need for 
her education and she is now being tutored at home 
Vocational Training.— The vocabonal trainmg of an epilepfac child 
must reckon with the probabihty of a contmuance of attacks and the 
hazards involved If a child shows any mterest whatsoever m garden- 
mg and farming, this should be encouraged Our expenence mdicates 
that an epileptic is best off workmg for himself m some occupation 
which is not too hazardous Farrmng is one of the best for those who 
do not show special talents along any other specific hne The parents 
of an epileptic child must pay special attention to his aptitudes and 
gmde them mto a charm el of later mdustnal usefulness 
The adult epileptic of course should be kept employed Some suc- 
ceed m findmg smtable jobs (watch repau, key makmg, bookkeepmg, 
accountmg) They should avoid work on railroads and jobs that entail 
chmbmg ladders such as roofing So too, travehng salesmen run a 
risk— unless then attacks have been checked. 

For those epileptics who are unemployable the commumty should 
create a sheltered workshop such as the Auracraft project®® which we 
have set up m Cleveland Here epileptics otherwise imemployable are 
able to keep busy at safe, yet remunerabve, work 
Social Problems.— Among the social problems that adult epileptics 
face are those of mamage and raismg children These problems do 
not have a perfect answer The decision depends upon the mtelhgence 
and personahty of the mdividual and his partner rather than upon 
the epilepsy alone If a person is normal except for his attacks and the 
person he loves is also normal, there should be no objection to mar- 
riage and the raismg of a family 

TREATMENT OF STATUS EPILEPTICUS 

Status epilepticus can often be prevented by instructmg the patient to 
avoid an abrupt withdrawal of anticonvulsant medication If this state 
does occur, it may be cleared m many mstances by the prompt use of 
sodium phenobarbital, 2 to 8 grams, mtramuscularly or mtravenously. If 
this medication proves msufficient, then sodium amytal or paraldehyde 
mtravenously, or even ether anesthesia, may be used 

CONCLUSIONS 

1 Epilepsy IS a chrome disease manifested clmically by attacks of 
dimmution or loss of consciousness and released visceral and motor 
'^phenomena These chmcal symptoms are attended by alterations m 
am waves, dysrhythmia The changes m the bram-wave pattern 
I ect, to a certam degree, the type of spell— petit mal, grand mal, 
jacksoman or psychomotor As a rule, patients exhibit an assortment 
of attacks 
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2 The symptoms of epilepsy can now be reduced or eliminated 
m a large majority of patients by the use of specific medication 

3 Bromides, phenobarbital, ddantin sodium, tridione and mesan- 
toin are now a-^able as effective drugs in epilepsy 

4 These drugs may be used alone or in combmation 

5 The nim of drug therapy is the control of attacks and not any 
fixed dosage of medication One should not hesitate to employ an ade- 
quate dosage, within the limitations of possible toxic side actions 

6 A gradually increasmg dosage of medication in “accordance 
ivith need is best tolerated Avoid staxtmg with large doses and caution 
against abrupt rvithdrawal of anticonvulsant drugs 

7 Combmations of phenobarbital and dllantin sodium are often 
effective in grand mal attacks 

8 Tridione is a new and effective drug m petit mal spells, but its 
worth has been lessened by its potential toxicity 

9 Mesantoin is a new and promising drug in grand mal, thus 
far it has proved to be an effective anticonvulsant remedy It may be 
used alone or in combmation with dilantm sodium. Its side actions 
are slight 

10 As a supplement to anticonvulsant medicabon, die epilepbc 
needs guidance toward a healthy adjustment to the illness, to voca- 
tional usefulness, and towards social happiness 

We can subscribe to Lennox s“ hopeful attitude as to the gams in 
epilepsy when he states “From the caveman to bromide, many thou 
^d of years, from bromide to phenobarbital, seventy-five years, 
TOm phenobarbital to diphenyihydantoin, twenty five years, from 
diphenylhydantoin to trimethyloxazolldlne— 2, 4— dione, eight years 
At this threefold rate of acceleration, we should have yet another effec- 
tive remedy by the spring of 1948 r 
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MANAGESIENT of CEtRONIC CONGESTIVE HEART FAILURE 


Abhaham Jezeb, M D * and Habhy Gboss, MJ? , C J * 

The management of cbronic heart failure has been rvell estahhshed. 
yet there are many cluneal problems arising at the bedside which re 
quire clarification For Instance (1) Should patients with chronic 
heart failure be kept at bed test for long periods? (3) How often 
ihonld mercurials be given? (3) Is digitalis effective m the presence 
sums rhythm and heart failure? (4) May fluids be given freely? 
TnEse questions should be reconsldeTed in the ll^t of the dynamic 
mechanisms established for heart failure and of the phannacody- 
namics of digitalis, the xanthine diuretics, the aadifying salts and the 
mercurials 

In approachmg these problems we propose, where possible, to lay 
down criteria for the treatment of chronic congestive heart failure 
Euedicated upon established physiological concepts. The treatment 
should be such that it may be earned out in the home just as efflcientlv 
as at the hospital 


SDSCHAKISSI OF CO^GESm'E HEART FAILtmE 

Tie mechanism of heart failure is failure of either the left or right 
ventricle or both to propel a normal minute volume of blood, causing 
an increase in back pressure in the left auricle and the pulmonarv 
m’ the tributaries of the suxierlor and infenor venae cavae. For 
ward failure caused by a low cardiac output and low renal blood 
™v fa less important iWi back pressure in the chronic phase, except 
tor chrome adhesive pericardibs 

In left ventncular failure the pulmonary vascular bed is increased 
w that less air space remains and a more rigid lung results causing 
dyspnea. Pulmonary capillary pressure rises. Simultaneously the stim 
df the vagal endings causes tachypnea by the Henng-Breuer 
rehex. These factors may produce a disturbance in exchange of gases 
TOO cause anoxemia of the capillary walls Simultancouslv the rigid 
nng impairs lymphatic drainage. As a result the alveolar walls arc 
damaged and exudation of fluid into the alv eoli follows 

In right ventricular failure the lesser circulation shows hyperteo 
*id right ventricle Is enlarged, the blood volume in the systemic 
'«ns ii increased, the plasma volume Is increased, the liver is cn 

IwzD the Xledical Division Monlcflore Hospital, Nesc york Gtv s ^ 
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larged, the viscera are engorged and edema of the lower extremities 
follows, along with fluid in serous cavities When hver congestion is 
present for a long penod, portal hj^pertension follows and the cluneal 
picture of cardiac cirrhosis is found 

Vanous reflex mechanisms combme to offset the impending failure 
of the ventncles These are the reflexes mediated throu^ the vaso- 
motor centers which cause mcreased coronary blood flow m the normal 
heart These reflexes are imbated by (1) changes m aortic pressiure, 
(2) mcrease m heart rate and (3) reflex vasomotor control ansmg m 
the aorta, carotid smus and heart When the adapbve mechanisms are 
no longer sufBcient to offset the failure of the ventricle, ddatabon of 
the ventncular fibers occurs This mechamsm was elaborated by Star- 
Img and his co-workers who found that the work of the heart and 
the oxygen consumption bore a hnear relabonship to diastohc fiber 
length. They showed that exposure of a larger chemical surface by 
dilatation enabled the heart to set free greater physical energy and 
m this way mcrease the minute volume. 

It IS evident that ddatabon is not at this tune a permcious process, 
smee it IS the only means whereby a heart workmg against mcreased 
resistance, the effects of mflammafaon or valvular defects, may con- 
fanue to function adequately Moreover, ddatabon over a prolonged 
penod of bme leads to hypeitrophy Thus the associabon of hyper- 
bophy with some degree of ddatabon is a fairly constant one m the 
diseased heart 

However, hyperbophy hke ddatabon also causes mechamcal dis- 
advantages Unless the heart rate is slow, diffusion of blood must be 
less m the thick than m the normal fiber because of shortened diastole 
Hamson and his co-workers have shown that pulse rates are m inverse 
rabo to the thickness of the fiber of the ammal heart The nubibon 
becomes diminished m the thickened fiber which sooner or later de- 
velops anoxemia 

To maintain cardiac efficiency, recumng phases of ddatabon and 
hyperbophy must occur With greater ddatabon there is relabvely 
less mechamcal efficiency, and more oxygen consumed per umt of 
work, thus, ddatabon becomes a permcious process when it no longer 
leads to further hyperbophy and results m irreversible cardiac fadure 

Short bouts of tachycardia may cause progressive ddatabon and 
fadure m an enlarged compensated heart, altiiough a normal heart 
can tolerate prolonged tachycardia In the large heart, the burden of 
impairment of coronary flow from thrombosis or sclerosis of a cor- 
mary vessel may result in chrome unyieldmg congesbve fadure In 
a heart cardiac mfarcbon may be the chrect result of the impair- 
L of coronary flow rather than occlusion of a coronary vessel, and 
■ure occurs because of the ischemic mfarcbon superimposed upon 
. lomc coronary insufficiency In the small heart coronary vascular 
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episodes may produce few clinical signs and little musde damage 
v\^en the collateral circulation is adequate, and failure does not occur 
The kidney function is important since the diuretics act either by 
increasing glomerular filtration or by decreasing tubular reabsorption, 
supplementing the action of digitalis In increasing cardiac output 
The kidney also diminis hes the sodium chloride output in congestive 
failure This may be due to the diimnished renal flow, a direct se- 
lective action during filtration or possibly a direct hormonal action on 
the sodium excretion 

CASE BEPOKTS 

The following case reports illustrate the application of the physio- 
logical concepts m the management of chronic congestive heart failure 

Case L Control of Failure h\f Mercury When Dl^UaJia Failed^^-Q P , aged 
07 years, an engineer, was disabled becaoso of distress, eructations after meals 
and ilM^leitnesi Dyspnea fln/l neck vein distention were evident, file heart 
was normal In sl^e and sounds, with regnlai rhythm, a rate of 80^ and a soft 
systolic murmur over the apex. The blood pressure was 150/90 Few rales were 
present at both long bases. The liver edge was palpable 1 fingerbreadth below the 
costal border No patpheral edema was present One cubic centimeter of 
niercupnrin given Intiaveonusly caused a diuresis of 3 liters That night the 
patient slept well for the first thne in mouths Digitalis ^va5 also gi\'en— a tots) 
of IS gOL in three days However, on the third day he again complained of 
sleeplessness and gas eructations The hmgs were clear One cubic centimetei 
of mercupurin was (dven and his complaints again subsided A dally dose of 
0 1 gm of digitalis was then given, 

Ihe diet was salt poor and the Quids were limited to 1500 cc. When the 
patients weight was 155 pounds or less there was no dyspnea, at 157 pounds he 
c^^lained of a sense of heaviness and “depression"' in the chest, and when 
®bove this level he had mild attacks of paroxysroal nocturnal dyspnea, IVhen 
^icrcuriftls were given before the critical weight le%el was reached, paroxysmal 
dyspnea did not recur 

This case demonstrates (1) that despite the adequate dosage of 
mgitalis and fluid and salt restricbon heart failure persisted, (2) that 
the administration of mercurials was the only effective method for 
t^trol of the congestive heart failure, and (3) that attacks of left 
ventricular fafiure could be prevented by giving mercunnls before the 
<^tical weight level was reached 

- h ffypertetufon Aculo Myocardiol Infarction and Paroxytmal DyiTmco 
ouoirtng Cerdhic In/arciion.— A, II,, aged 50 with known hypertension for one 
de\-elopcd aculo mj-ocardial infarction on February 22, 1043 for whl^ he 
^^nc^Itallied for fi\*B weeks Early in April 1943 ho complained of wheezing 
*«Puauoiu and on April 19 and 20 ho liad attacks of paroxj’smal nocturnal 
to Ibc noit day showed a dyspnolc patient, the heart enlarged 

UifrT maximum Impubo outside the mldclartcular line In the 

«ma1 , sfaus rhytlim with On apical gallop and the aortic second sound 

tiSli ^ blood pressure 120/80 moist rales present ov cr both lung bases, 
iiver edge 1 Rngerbreadlli boknv the costal border and no edema Electro- 
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cardiogram showed regular smus rhythm, left axis deviabon, R 2, 3 low voltage, 
R-Ti and R-T 4 elevated, Ti low and T-CF 4 mverted 

Smce digitalis had been taken daily for several weeks, mercupurm was given 
and repeated after three days and agam after ten days Digitalis 0 1 gm once 
daily was contmued and ammonium chlonde 4 gm was given daily The rales 
and dyspnea disappeared, the patient improved and on July 13 he resumed mild 
activities The blood pressure vaned from 130/80 to 160/100 He remamed 
comfortable and at work takmg digitalis and a salt-poor diet imtd April 26, 1944 
when the hver edge was agam palpable and the fourth dose of mercupurm was 
given. The gallop rhythm persisted, the blood pressure varied from 150 to 160 to 
104/110 Fluoroscopy showed enlargement of the left ventncle and paradoxieal 
pulsation m the supra-apical area 

This case demonstrates (1) the value of the mercurials m the 
rehef of paroxysmal dyspnea foUovvmg acute cardiac infarction, and 
(2) the use of these drugs especially when digitahs no longer con- 
trols failure adequately 

Case III The Subsidence of Left Ventricular Insufficiency and Failure Fol- 
lowing More Frequent Administration of Mercurials — R G , a 46 year old house- 
wife, ^vas treated at the Lebanon Hospital m February 1943 for repeated attacks 
of pulmonary edema associated with mitral stenosis and auricular fibnllabon 
She Improved after treatment with digitahs, bed rest and occasional mercunals, 
but attacks of paroxysmal dyspnea soon recurred Exammabon at home two 
months later showed orthopnea, cyanosis, neck vem distenbon, mitral stenosis 
and insufficiency, bilateral pleural effusions, the hver edge at the navel and 
ascites A calt-poor flmd-restncted diet, digitalis 0 1 gm and ammomum chloride 
3 gm daily were prescnbed Mercurials were given twice at two day mtervals 
and then conbnued at four to Eve day mtervals Three months later she became 
semi-ambulatory and returned to her household dubes The mterval bebveen 
mercunals was then mcreased to five to seven days, but it was noted that mcreas- 
mg dyspnea occurred on the sixth day The mterval was then reduced to five 
days with marked improvement For a short penod the pabent complained of 
nausea and vomibng the day foUowmg the administrabon of the mercimal, and 
when bigeromy was once found, digitalis ivas omitted the day of the mercunal 
mjecbon and die nausea no longer recurred. 

This case demonstrates (1) that more frequent admuustration of 
merciuaals is necessary so as to keep the patient more comfortable 
and to avoid mcreasmg dyspnea, and (2) that pulmonary congestion 
and secondary pulmonary fibrosis which contnbutes to dyspnea are 
reduced by mercunals, and (3) that digitahs toxerma is prone to 
develop on the day the mercunal is given smce digitalis is mobilized 
from the excess flmd draivn from the tissues It is advisable, there- 
fore, to omit digitahs on the day the mercunal is given especially 
when the ventncular rate is slow 

Case IV Acute Pulmonary Edema Following the Onset of Paroxysmal 
^alar Fibrillation, and Return to Sinus Rhythm and Cardiac Compensation 
» the Use of Quinidine after Digitalis Failed — M G , a 39 year old shipping 
had chorea at 10 years of age and no senous ailments until he was 39 years 
of age when he complamed of palpitation, pam m the chest and difficulty in 
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breathing foBmved by frothy expectoratioiL Morphine % grain was given sub- 
cutaneously, 500 ca of blood was withdrawn from the antecubital vein and 
oxygen ^vas administered The patient was dJgitalited with two doses of 0^ gm- 
each given in se>*eral hours foUmved by 0 1 gm each day for two months 

The shortness of breath and palpitation continued and the patient remained 
at home Examination showed mitral stenosis and insufficiency, auricular flbrilla 
tton with the ventricular rate varying from 100 to 120 per minute blood pressure 
100/80, and no signs of congestive heart failure To control the increased 
ventricular rate digitalis 0 7 gm was given and the ventricular rate fell to 70 
to 80 per minute, but there was no improvoraent in dyspnea* He was then 
treated with 3 grains of quinidlne every two hours until 72 grains had been 
taVen and the heart rhythm became regular Three grains was now continued 
three times each day and the heaviness in the chest and the dyspnea disappeared 
drug was dlsccmtlnned after several weclcs but the irregularity returned so 
that a second course had to be given to restore regular rhythm* Qoinldine Is 
now being taien In dosage of 6 to 9 grains each day and the rhythm remains 
repilw The patient is now ^vorldng as a shipping clerh In a department store 
and finds no difficulty canyfng on normal activities, ’ , 

This case demonstrates (1) the development of heart failure follow 
ing the onset of auricular fibrillation with a rapid ventncular rate, (2) 
mo failure of digitalis to effectively compensate the heart failure, (S) 
the effectiveness of quinldine in restoring sinus rhythm and compen 
It is likely that with earlier dehydration the pulmonary con 
gOTon would have lessened, nnoeda diminished, the work of the heart 
reduced, and the patient returned sooner to a useful occupation 

V F<riiufei Induced by Incre(u$ in Bhod Volume in a Case of Anemia 
Tronifuiion.—An elderly housewife repeatedly transfused b^use oi 
tit complained of increasing dyspnea during and immediately 

thr^ “^huion. Digitalis did not relieve the complaint but mercurials given 
the before the transfusion aborted the episodes of d>’spDea. When 

ncDK^tlobln rose to 7.5 gm. dyspnea became less and transfusion could be 
^thoui previous mercuriah 

earlv ^V^^^ng to note that while the blood volume is elevated during the 
period of diuretis, this Increment from 500 cc. of blood vdilch had pre- 
'ras tolerated without symptoms when given immediately 
the mechanism vhidt aborted the dyspnea was the 
01 the pulmonary congettfon from the mercuriah 

C^nic Adoanced CongasHve Heart Fciilurc ComjdicaUd hy Hciwl 
Ros^bl C,, a 72 year old housewife was treated at the Monlsanio 

^ bed pulmonary edema foDcjwing myocardial infarction. 

o>onthi Ifli restriction she improved and was dlsdiarged Two 

*Qticulflr shmved mild orthopnea, neck •vein distention, an enlarged heart, 

^/lln ^ ventricular rale of 00 per minute, blood pressure 

beW rr” hmg bases, and liver edge palpable £ fingerbreadths 

t dfl\^*^l border DJgitalb 0 1 gra dally ammonium chloride 2 gm three 
^®l*€tion ® restricted diet were cootinned* Mercurial 

*{x weeks. repeated at five to seven day intervals during the neat 

tad the Orthopnea and imlmonaTy and hepatic congestion dtrappeared 

The naH ti) her household duties and discontinued IrealmcnL 

November 14 1039 when she agaln«had dysimea 
congestion Fluids again were lesUictcd and 1 gm of digitalis was 
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given followed by 0 1 gm each day She again discontinued therapy against ad- 
vice but remained fairly well until IDecember 1941 She then became increasmgly 
dyspneic foUowmg an episode of bronchopneumoma The blood urea mtrogen was 
42 mg per 100 cc and the maximum concentrabon of the unne was 1 016 Heart 
failure mcreased although digitalis and the restncted salt and fluid diet were fol- 
lowed In April 1942 generalized anasarca developed At this tune mercunals m 
2 cc doses were repeated at three to four day mtervals She soon returned to her 
household dubes The hver edge, however, remamed 4 fingerbreadths below the 
costal border Mercurials have been conbnued at four to five day mtervals except 
for short pcnods when the patient refused treatment Invanably durmg these 
lapses the edema of the abdommal wall and lower extremities quickly rectu and 
dyspnea supervenes With the resumption of therapy the condition agam improved 

Durmg the periods when the congestive heart failure was well controlled, her 
mental status was normal and she conbnued lookmg after her household dubes 
With the recurrence of heart failure she became disoriented and confused When 
opiates were given durmg penods of mcreasmg dyspnea she also became dls- 
onented and once was comatose for twenty-four hours after bemg given only 14 
gram of morphme ' 

This case shows (1) that while digitahs is efiFective m controlling 
the early manifestations of heart failure, it is madequate as heart fail- 
ure becomes progressive, and (2) that mercurials have to be given at 
mtervals adjusted to the chnical improvement shown It is noteworthy 
that moderate renal insufficiency is no contramdication to the admm- 
istration of mercunals 

Of mterest m this patient is ihe action of small doses of opiates m 
the presence of cerebrovascular disease, re-sultmg m penodic breath- 
mg, memory and judgment defects, and at times even coma, especially 
with mcrease m congestive heart failure The opiates should be 
avoided m cardiac patients with advanced cerebrovascular disease and 
barbiturates used only as necessary 

Case VII Congestive Failure Complicated by Severe Renal Insufficiency and 
Intolerance to Purine Compounds, and Severe Febrile Episodes —I J W , a forty 
year old attorney, has a diuresis of more than 3 liters follovidng mtravenous salyr- 
gan given at three day mtervals over a penod of one and one-half years despite 
a urea clearance of 33 per cent and blood urea nitrogen of 60 mg per 100 cc. 
However, he shows untoward reactions to mercurial salts combined widi theophyl- 
hne, whether given mtravenously, intramuscularly or by mouth 

His clinical course has been comphcated by severe bronchopneumomc infec- 
tions which have been treated with antibiotics and mcreased fluid mtake When 
the temperature rose to 102° F there were no restrictions made on the fluid mtake 
During one such episode the congestive heart failure was treated m the same man- 
ner as durmg the previous period when no fever was present. Diuresis following 
the mercurial was not as great as durmg the afebrile penods During one other 
febrile episode the congestive heart failure did not increase and the mercurials 
were given at four to five day mtervals because large amounts of water were lost 

sweating 

Case VIH The Temporarily Mercury-fast Patient — P B , a twenty-one year 
• ’ woman, had chorea and rheumatic carditis under treatment with salt-poor 
flmd-restrlcted diet, digitahs and an occasional dose of a mercunal for three years 
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on account of heart failure. The respome to the 2 co. doses of mercurials at three 
to ten day intervals was 1 to liters of urine or less. The response to each of 
two doses of 3 cc. and 4 cc. of mercuhydrin was a diuresis of 6 liters She con 
tim^ on the same dietary regimen and did not reaccomulate duid so rapidly 
Subsequently one cc. merciihydjin given intravenously or intramuscularly at four 
to fourteen day intervals produced excellent diuresis 


This case sho^vs that patients who cease to respond to ordinary 
doses of mercury (1 to 2 cc ) may respond to 3 cc or 4 cc. It is not 
known why patients cease to respond to diuretics, possibly, improve- 
ment Is brought about by decreasmg the venous pressure m the abdo- 
men, once diuresis starts, thus permlttmg increase m speed of blood 
flow through the glomenili 

ni Effects of Mercurials,— We have observed two deaths following 
the use of mercurials Summanes of the cases follow 


, IX, H. A., foTty-Mven yeara of age, bad hypertensive, artoriosclorotic 

hwrt disease for seven yean and heart failure for two years. The first infoction of 
followed Ity moderate diuresis The second injection was followed by 
anuria for forty-eight houn, then oliguria for ten days and finally death from 
uremia. 


^ It, a sixty-eight year old man, hypertensive and diabetic, had 
of ^ nwnths duration and recurring episodes of blurred vision. The 
rhythm was regular, blood presme was 230/110 The fundi 
^rd exudates and hemorrhages 
ttrifi, WplDedemt bilaterally Congestive heart failure and renal insufficiency 
In became progressively more severe despite dlgltalljaitlom 

mlSThtw amlnophyUlne was administered. Twenty 

nV.1^ ^ effect Was purely an unfortunate, unpreclict- 

Ic .1 With the thousands of injections given such an event 

dpmn oST/ small risk must be taken The second case 

deiK^ T. danger of the mereurials m extreme renal insufS- 

tpve™. ^ that in the presence of renal insuiBciency 

siiTA heart failure mcreases the abdommal venous pres- 

taovemo^ make tto Insufficiency more severe, and startling Im- 
lotved tl, ^ follow the giving of a mercurial Death which fol- 
mav injechon of mercupurin and aminophylline 

to tiio A, *° either drug or may even have been unrelated 

" me given therapy 


TREATSIENT of CO^CESnVE HEART FAILURE 

failt^*^m ^ treatment of chronic congestive heart 

‘“'d fluid These include rest digitalis, diuretics, diet 

become the b>’word m the treatment 
dace It taJ i “ regarded as the most important of all measures 
uces the tvork of the heart The word “rest” is a broad term 
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and one nuglit ask what absolute bed rest is Is it mental rest? Is it 
physical rest? How can it best be attamed? 

Rest should be long enough to attain maximmn benefits It should 
not be prolonged to the pomt where the patient rebels against it It 
has been shown that excessive rest may be deletenous and harmful 
and defeat the purpose for which it is given 
While the patient is acutely lU it is not difficult to provide sufficient 
sedation to cause mental relaxation This effect, along with the natural 
apathy of the acutely ill patient, will permit real physical and mental 
rest However, once the patient recovers and :fcds himself impris- 
oned m his bed, he is mchned to ask “Is it worthwhile?” In most pa- 
tients there certainly is no mental ease with protracted complete bed 
rest In mild carditis or m recovery from uncomphcated myocardial 
mfarcbon, particularly m the apprehensive mdividual, bed rest should 
be modified after the third or fourth week. The patient treated for 
chrome congestive heart failure need not be subjected to enforced 
bed rest smee ( I ) bed rest alone will not clear up heart failure, and 
(2) vigorous diuresis wdl accomplish this result The problem be- 
comes a climcal equation One must evaluate, on the one hand, the 
disturbance created by absolute bed rest and, on the other hand, the 
mcreased heart work caused by modified rest mcludmg some pnvi- 
leges out of bed 

As Dock^ and Levme^ have shovra, enforced bed rest causes stag- 
nation of blood m the dependent parts and mcreases the mcidence 
of pulmonary embolism In addition, Levme also showed that while 
the body is m the recumbent position flmd is shifted centrally from the 
periphery, burdenmg the nght or left heart and causmg an mcrease m 
pulmonary congestion and reduction m an space When the left heart 
IS aheady burdened, paroxysmal dyspnea and pulmonary edema may 
follow The hemoddution with its decrease m serum protem may 
further mcrease this burden 

Modified bed rest and later return to a sedentary occupation, though 
the heart failure has not cleared, is the most desuable method of 
treatment after a short penod of complete bed rest Patients should 
allow themselves more time for travel to and from work and take 
them lunches m their places of employment The flmd and salt mtake 
must be strictly controlled so that failure does not recur too qmckly, 
and food mtake should be controlled so that there is no gam m body 
weight Rest penods should be insisted upon and may be taken by 
mcreasmg the number of hours of bed rest at mght and by restmg 
^ '•-'in bed part of each week end 

We cannot be certam that m specific cases the mcrease m activity 
y not adversely affect the course of heart failure, nevertheless, 
(odified bed rest appears to offer the patient great advantages, es- 
pecially from the physiological and psychological aspects 
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DigltaliB.— Since Wuthering’s day, digitalis bodies have been the 
nwlnstay in the treatment of cong^ve heart failure Indeed, Chris 
tian* is of the oplmon that the existence of heart disease, not alone 
heart failure, is reason for the administration of digitalis On the other 
hand, Leivls* and others are of the opimon that digitalis Is Indicated 
only in the presence of a rapid ventricular rate with fibriUahng auricles 
Katz* and his co-workers, however, insist that digitalis is of value in 
the prevention of recurrences of congestive heart failure, even in the 
presence of sinus rhythm. They agree that as the cardiac reserve is 
diminished, digitalis alone may no longer be effective In tbe presence 
of Graves disease, m infechon, and m cardiac infarction, these ob- 
servers feel that digitalis is not very effective 
Altschule and Ringer* and Stewart and Cohn observed that dlgitahs 
increased cardiac output Friedman’ and his co-workers obtained no 
tapressive results when digitalis was given m the presence of slow 
heart rates Harrison* and his co-worlcers found no deflmte relationship 
between heart fadure and cardiac output 
Digitalis is of great value In the treatment of heart failure of aff 
lypes and acts most dramatically in the presence of a rapid ventricular 
wte, especially with auricular fibrillation or flutter When heart failure 
^ Its onset with auricular fibrillation accompanied by a rapid ven- 
uiculM rate, digitalis acts by (1) increasing A-V nodal block and (2) 
“ocasing the work output per umt of oxvgen of the ventricular 
wmV y *?hta volume is thus increased along with a lessening of heart 
k In the presence of sinus rhythm this drug acts by its direct effect 
on tte efficiency of the ventricular fiber 

effect on the efficiency of the ventricular fiber mav 
1 vT* similar to the effect of hypertrophy, for chemical 
of heart muscle fiber after dlgitaUzation shows a diminution 

Arm°™i™}. content os does the hypertrophied myocardial fiber * 
*his loss of postassium from the cell fiber is in some manner 
rtinr. 1 , ™ improved efficiency of oxygen consumption, as Har 
Sinn, Also interesting are the R-T and T wave deprcs- 

(umni , j ’°hovv digitalization and also hypertrophy which may be 
‘^ted vvith this chemical diauge 

it will ^ *^)**^* should be given to every patient with heart failiue, 
control only mild congestive failure, and early congestive failure 
rminV. severe Improvement from digitalis in regular rhythm is 
j, . ^ almost nil when the rate is slow 

infeetl , hy most observers that digitalis is of little value in acute 
fibrillQii"^ whether the)' are primarily cardiac or axtracardiaa In 
'ire assn^" i disease, digitalis is of little benefit In fail- 

acute myxicardinl mtarcHon and a rapid v'entricular 
mgitallzation is often of great value, but in thyrotoxicosis. 
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piilmonary heart disease and constrictive pericarditis, results with digi- 
tahs are isappointing 

In such cases too much tune elapses before it is evident that digitahs 
is not too effective Even m the presence of paroxysmal tachycardia 
or auricular fibrillation, the effectiveness of digi talis should not dis- 
suade one from the use of diurectics at the same time even if failure 
IS mild Digitahs is best administered by moutL 
More recently purified glycosides have been favored These prepa- 
rations are given parenterally or by mouth The value of a purified 
digitalis preparation is no greater than that of the average digitahs 
leaf except that (1) severe heart failure causes a decreased absorp- 
tion of this drug from the mteshnal tract and (2) a full digitalization 
dose may be given by the parenteral route without disturbmg the 
very ill patient. Once the drug has shown its optimal effect the pun- 
fied glycosides are of no greater value than the dried leaf It has also 
been stated that the glycosides may be given m full digitahzabon dose 
by mouth without producmg the usual toxic manifestation, and that 
these glycosides may be contmued for longer penods of tune without 
producmg nausea In our expenence the mcidence of nausea is no 
different when glycosides are given or when digitalis leaf is given, 
provided the admimstration of the drug is well supervised 
Strophanthus has been given mtravenously m small doses m treat- 
ment of chrome heart failure when digitalis leaf was apparently not 
effective Occasionally fau results have been observed It is neverthe- 
less preferable in such mstances to admuuster the qmcker actmg 
glycoside such as digoxm or cedmahd rather than strophanthus be- 
cause it is much less dangerous and the therapeutic effect at least as 
good 

Mercurials and Other Diuretics.— Mercury has been used as a 
diuretic for a long tune as Fothergdls or Guy’s piU contauung 1 gram 
of mercury Present day use of orgamc mercury compounds as diuretics 
started m 1920 when Saxl^® demonstrated the value of novasurol m 
heart failure Smee then the mechanism of mercury diuresis has been 
thoroughly mvestigated and established 

Blumgart^^ found that mercurials act by mcreasmg blood volume, 
mcreasmg glomerular filtration, and decreasmg tubular reabsorption 
Stewart^^ found a faU m blood specific gravity before diuresis occurs 
By studymg the concentration of creatmme m plasma and urme, 
Schwartz^® has shown that salyrgan causes a decrease m tubular re- 
sorption 

IS common expenence that once the heart has failed from progres- 
a ''' }cardlac disease not precipitated by acute cardiac infarction or 
i I uon, the patient becomes a chrome mvahd Digitahs is of 
limited value and is madequate m the treatment of such failiue, 
- and the only drug that ■will mamtam cardiac efficiency is the mercunal 
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Til? e&cirreESSs cf EDcrrnrLjl ci-n'io ts f5 > n*>sV\\ \v^o*\ t> v 
ca-Tixc oatoct is imosrciDv I<yw and when pWr \ efiKUMX nd A^^ \(x'v 
XTipTEsea-JUnis. it mas be necessarv Bret to c\'ittuh' the aNSeMUitnl 
fimd and tben foEow with a mercnn'il The rcvhiaion itt t«t»-Mti 
dommaj p*essure permits increased blood How to the hidiwt ttUtl u\ 
creased excretion of unne Sometimes 5 to 10 tx, of ^1 pet tXMit 
dediolm solaban enhaDces the diuretic iction of »UMVt\Tliu<» Uuio^s 
saljTgan is gi\’eii the addibon of xanthiiu < i5 unuiW'^in 'tiuiv 
cnnal salts are combined with thcoplo lluio, \uilhnu'< luono 

are rarelj effecti\e and cause gastTO^inlt'Stiuul dblmluuti'v UhoV 
do not compare fa\erabK with mcrcunOs in duin^h t'lUsU 
In some instances the increase in the chlonili ioii iH units rt jui’id' ' 
diuresis. Ammonium, calcium or pottt'<siuin tldorido should ho tuVou 
for a period of hTO da)*s boForo and on tlio day vtf the iiu'il VU liUv \\ hoi^ 
these salts are gi>en the marked weakness nssiH'latod will' h\tH> 
chloremia is lessened Dosage \atics but uind not eVii'tnl ti ltu\\ lUH 
day As a rule a dose of S gm is sufntUnt 
Many pabents do not tolerate conUmied adinllil^tiiillou ul lU''’ 
avoniam or potassium chlorido on nceonni of alxhniilHid pi)luv Al> 
wJTption does not nhvnp take place lunl N rnj’ I'MUulilullou id (*dU‘^ 
dlsdosGs the presence of many unnbsorlird I'ollctH ol oideili' '^'ided 
anunonium chlonde tablets in the hilesUMid Irm'h III pliit'i' (a im 0>* 
salts 15 to 45 drops of dilute Iiydroclilorli aulil hiti\ h*' nht'd two or 
three times a day for one or two (lay*! Ijiroto (ho tiH'liMI'hih 01 did 
the urine becomes add Whin gi\on iilodo iho'to Mid*' 
effective tliougli the ammonia h coiiM’rtod to iitod. I'hhi d** o d* 
solution* in doses of 15 tc kIvoii (Inoo Kihot d did i ‘‘ll/;' ‘M'' 
diuretic when given nlom or ni (ui ndlUMdd to tllO 
drug is obiectlonablc hcuiiHo of lift iin|ih'ii«t;ii)l lud-. Ab'*. ■ 
quantities of water must Im (a) mi wiOl ((. b do.'i 
diuresis, but when well tohialMl ft Ift a (nh 'oHo lit 

• A so p« CCTl .Olullon of urn. (. l<i' -IM-I'"'!- ' 

» quvt of u-atcr ‘ . 
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Sometimes it may be necessary to give morphme when digitabs is 
not of immediate aid m improving progressive left ventncular failure 
such as may foUov/ paroxysmal auricular fibrillation The opiate allays 
acute anxiety and dyspnea and will, m some instances, bnng about 
a cessation of the tachycardia The mercunal may be given at the 
same time as the morphine is administered, or a short tune later when 
the morphme effect is begmnmg to subside. Though the diuresis may 
not be as large because morphme depresses the diuretic effect, yet 
the mercunal is suflBciently effective so that the load of the heart is 
reduced, 

Mercunals are mdicated m congestive failure ’due to acbve rheu- 
matic carditis The response to digitalis is as poor as m other infec- 
tions In children with carditis hver enlargement usually precedes 
the development of other signs of congestive failure and persists after 
all other signs of fadiue have disappeared Mercunals should be given 
as soon as the hver becomes enlarged, though the lungs remam clear. 
Digitahs should also be given, but should not be depended upon to 
combat failure Clmical expenence is that the better part of wisdom 
IS to rely upon mercunals to control failure until cardibs subsides 
when failure spontaneously improves 

Mercunals may be contmued for mdefimte penods and Scherf re- 
ports the admmistrabon of GOO to 700 mjechons over a penod of 
twelve years,^^ In some instances mercun^s have been given daily 
for varymg penods, but m most instances the mterval has been three 
to five days 

The dosage vanes with the particular needs of the case One cubic 
centimeter should be given unless the diuresis which follows is too 
small Most of our patients require from 1 5 to 2 cc Occasionally a 
0 5 see dose may be effective It is, however, the exceptional patient 
who responds to this dose The dose may be mcreased to 3 or even 
4 cc when 2 cc is repeatedly meffective For the past six years one 
patient has been receivmg 12 cc mtravenously per week m three 
mjections It is desuable that the dose be kept as small as possible. 
Some physicians m hospital practice have given 0.25 cc daily for eight 
doses and claimed better results than "with a smgle large mjection 
The method is unpractical for home care and there is also objection 
to givmg eight small mjections because of the greatly mcreased 
danger of sloughmg and infection The total diuresis may, however, 
be enhanced by this method. 

The mtramuscular administration of the mercunals is safer than the 
dvenous The disadvantages are the severe pam and swellmg which 
- ^ follow even the deep mtramuscular mjection The umta- 

the nerves present m the mjected area sometimes causes 
' of the musculospiral and sciatic nerves, and occasional sloughs 



cso’ot: cccs'ssmvE sc-vrr 

For !ii; ' i* 7 'i . ' i , — I t- rr^eSSTa mcricij’ira ss titf 5rs5i 5 U'“ri'-'' v\ 

Th: of T-nV^-r Sm f£ ^g^tslis caria c »? saiVis ft s V 

nsslilfi ta cn liis C7f tie rrjivai'n. 

The raasi ccancn congiint cf fiw jvs*'cnt rce!rs>i''S 
ngecSoas tf zrwrcniiik rs file ertreme firvness tij tie r>i«ti 'Vu 
ITni is to eieess loss cf 5r3d focon tusues vfiifii m'\ sit avy twt 
hare been n - ato dogged, since mercuml diurcos is not selective 
tVeainess, caanns in lie lees and in tie aidtincn 
spasm, feaer acd stojxn less freqnenti follcw. tiivTCMTi iK n'lvl ‘iiv 
very litclv dne to irpcxilareinja and eicessiit: lews of iluuls or ewes^ 
aie depnrabon cf the vatamm B group. In aicli ivitnnts tie aduinl' 
istrahon of smaller doses of mercunils nm n\ oid the ill rifeets, N\"hh\ 
these sj-mpfoms are sei-ere it in.a\ be necessan to allow 5lXl CC of 
irater and 2 to S gm. of salt to bring rdicf Tie i fleets of giilOg 
ntaimn B compler m a large senes is act to be oisemid 
Occflsionall)' a macular rash followed bi sealing Is obsentnl Kon 
tunatelv, this rarelj occurs and somclimcs docs not reappear wbou 
the mercnnal salt is changed In one patient a rash npivciretl followlug 
the administration of eierj mercunnl giicn, though diuresis wTis good 
There were no other trac mamfcshiHons and the iiierctirlnls are In'iiig 
contmned. 

Vomiting also occasionally follows merairlal diuretics In two such 
cases the untoward effects were due to theophylline TYlien salj'Tgail 
^ substituted for the snlyrgan theophylline prcpnmlioii the \oiiitliiijt 
did not recur In one patient with feser delirium, disorientation miit 
coma, the symptoms disappeared when salt and water w ern gl\ I'ln 
When kidney impairment is present, mercurials may still lu> gli’t’ii 
m doses of 0.5 to 1 cc. One patient whoso urea clcnrniu'u is oiilv >10 
iw cent sUn has an excellent response to tlio tlnig Win'll riiinli’d 
riments in the urine are duo to stasis In tlio lldiioys from Ciliigi'stlvi' 
Mure, diuresis is sometimes followed by b ssonliiH of idimiiilii iiild 
tormed elements Even in tho presence of rod IiIimkI tolls mid oollnlur 
casts in the urine In subacute glomoriilnr iiL'plirllls, wlioii tlio liood 
'ras despemto mercurials were given In nimtbor pullout wlio Wits 
'raterlogged, mercurials remained cffeollvo for 11 shoil |n riod '1 )loii|l)i 
tile routine use of mercurials in the prcsoiioo of iiimlod loilid lO' 
wlfic^cy with numerous red cells and ci lliiliir iiiisl* In tlio lilllio Is 
not advised, two patients with modoriilo to sovi 10 Itidiicy diOiiui'o mid 
heart failure are now ambulatory and comfoilnlilo on n llooo to tils 
nay mercurial regimtn Wlien dliirisis (iiimmt ho ohl/dmd hy l'«s 
drastic methods, mcrciirinis sliniild Im Irhd, 
itarcly death follows llio ndmlrilsliiillmi ol (no or oimo (Iowb of 
'hcrcurials DeCmff and toliinitti'® liavo shown ihid ih'iilh Is ohobi iI 
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by action of these dings on intraventncular conduction with tennina] 
ventncular fibrillation or respiratory failure secondary Barker, Lmd- 
berg and Thomas^® mention depression of T waves, runs of extra- 
systoles, ventncular tachycardia and ventncular fibrillation causmg 
death in dogs to whom mercunal salts were given mtravenously 
Brown, Fnedfeld, Kissm, Modell and Sussman^'*' report four fatal 
mcidents foUowmg the use of mtravenous mercurials In three of their 
four cases there had been untoward reactions to previous adminis- 
tration of mercupunn Khne and Seymour^® report death ivith anuna 
and ohguna foUowmg mtravenous mercunal 
Occasionally a mercury-fast patient may respond to 2 gm of theo- 
bromme, sodium sahcylate or sodium acetate given by rectum or 6 
gm of theocalcm by mouth One patient m failure has been mam- 
tamed by this 6 gm dose dunng the past seven months 

Fluids— Diet.— Should flmds be restricted or should they be given 
hberally? The orthodox treatment of congestive heart failure consists 
of depnvmg the patient of flmds On this regimen thust and weakness 
are common complamts, especially after mercunal diuretics, smce 
the daily salt mtake is rarely below 5 gm This led Schroeder to permit 
a hberal mtake of flmd, up to 4 hters a day m congestive failure with a 
diet contammg 0 5 gm of salt a day With such low salt mtake con- 
gestive heart failure responds to large flmd mtake without need for 
mercunals as frequently as otherwise Schemm^® felt that if, m addition, 
an acid-ash diet were given to mobilize the sodium, such an mcreased 
flmd mtake would enhance diuresis He reahzed that with limited 
flmd mtake and with diminished cardiac output sufficient flmds are 
not provided to the kidneys for filtration He therefore gave large 
amounts of flmd so as to mcrease the amount of blood brou^t to the 
kidneys With this regimen, Schemm reports that patients no longer 
are thirsty despite marked loss of edema flmd Even m the presence 
of failure due to acute cardiac infarction, active myocarditis or severe 
nephntis, he reports excellent results with flmd mtake up to 12 hters 
a day sometimes gven m large part by the mtravenous route Failure 
of this regunen is reported by Schemm m only 6 per cent of more than 
400 patients with heart failure This work has great promise and may 
contribute much to the comfort of patients However, the difficulty 
m preparmg a diet contammg only 2 gm or less of salt is great The 
taking of 4 or more hters of flmd a day is another hardship, and m 
larger amounts is even more trymg Patients with edema resist the 
regimen smce they are afraid to take large amounts of flmd. Salt-free 
" 'd is difficult to obtam, for few commercial sources make it In 
I on, the natural sodium content of many foods is high 
'ur experience with this regimen confirms Schemm’s report that an 
urmary output followed the increased flmd mtake and the 
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aad ash diet In severe congestive failure, however, urmary chloride 
output may be almost negligible after the first few days and rises 
only when diuresis follows the giving of a mercurial When diuresis 
follows the giving of a mercpnal, an output of 6 to 8 liters of urine Is 
not uncommon This total is made up of the usual output of 3 to 5 
hters (when the mtahe is also 3 to 5 liters) and an additional 2 to 4 
liters caused by the diuretic action of the mercury Such an mcrease 
in urinary output is no greater than the diuresis which follows a 
mercurial when tie ordinary salt-xioor diet Is being taken 
IVhen considering fluid balance one must remember that the loss of 
fluid through extrarenal sources under normal circumstances may varv 
from 800 to 1500 cc. per day * Thus, too strict fluid restrictions should 
be avoided m warm weather or in heated homes, since the fluid lost 
through the skin in such instances is more than normal Also, during 
febrile periods, two factors must be constantly kept in view (1) the 
marked mcrease m fluid lost through the skin may exceed urinary 
output and (2) the reduction in the food mtnke during febrile 
penods The food allowed during afebrile states contains at least 1 
liter of fluid This liter of fluid added to the 1200 to 1500 cc ordinarily 
permitted makes the fluid mtake at least 2000 to 2500 cc per day 
Since sldn evaporabon is mcreased dunng febrile periods and food 
intake is reduced, the fluid allowed may be further increased, the 
total depending upon the extent of the nse of temperature In most 
instances short periods of mild to moderate infecbons may not inten 
sify severity of heart failure. Frequently profuse persplrabon causes a 
loss of fluid which ma^ exceed the urinary output In one such instance 
the bedclothes were drenched many tunes dunng the day and the 
cong estive heart failure actually diminished dunng the course of 
bronchopneumonia On the other hand, in other Instances congestive 
heart failure Increases dunng severe i^ecbons and must be treated 
by mercurials 

Kempner** prescribed a diet for hypertension consisting of rice, 
sugar, Inilt and fruit Juices with vitamm and iron supplements con- 
taining 2000 calories Again this regimen is dllBcult to follow and 
patiMts object to its contmuaHon for a prolonged period The virtue 
of this diet is the low sodium content, 025 to 0 45 gm , and the low 
protein content 

Likewise, the modifled Xarell diet is really a salt-poor, neutral to 
ash, fluid restricted diet The total mtake is about 1200 cc when 
me Ordinary output is about 2000 cc This output includes unno. 
nsensible perspiration, vapor lost tlirough the lungs, and the fluid 
ost through the stool The excess output over intake is made up b\ 
me release of edema fluid. 
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CONCLUSION 

Chrome congestive heart failure is an indication for mercurials as 
well as digitalis therapy Expenence has shown that the mdicabons 
for each are the following For digitalis— (a) mild failure and (b) 
principally for the mamtenance of a slow ventncular rate m auricular 
fibrillation For mercunals—{a) as a maintenance diuretic m prolonged 
failure not adequately controlled by digitalis, (b) m preventmg 
attacks of paroxysmal dyspnea and pulmonary edema, especially when 
associated with a ended weight level, (c) m nght heart failure with 
persistent hepatic enlargement, for additional hepatic enlargement 
or other signs of heart failure, (d) m pulmonary vascular congestion 
and mcreasmg reduction m au space from pulmomc stasis to prevent 
subsequent invahdism and (e) to clear failiue earher so as to permit 
fearher ambulation 

The dosage of mercury is 1 to 2 cc , ^though occasionally 4 cc are 
requued The regular dose may be repeated at twenty-four hom mter- 
vals when failure remains acute 

The only contramdications to mercury are (1) acute nephntis and 
(2) severe chrome renal disease, practically pre-uremia Sensitivity to 
mercury is unpredictable and rare A patient may be sensitive to one 
preparation but tolerate others The intramuscular route is the safest 

On a salt-free diet cardiac patients tolerate hberal amounts of 
flmds On a salt-poor diet, however, flmds should be restneted to 1200 
to 1500 cc per day In febrile states flmds should be given more hb- 
erally, dependmg upon the temperature The same principle apphes 
to warm weather or heated homes 

Complete bed rest is mdicated durmg the acute phase of heart 
failure, durmg the first three weeks of uncompheated cardiac infarc- 
tion, and m moderate to severe carditis Thereafter bed rest should 
be modified 

Chrome congestive heart failtue may be treated effectively at home 
The patient may be ambulatory and contmue m a sedentary occupa- 
tion. Such a regimen has great social value, for it keeps the patient m 
his place m society and bolsters his morale 
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Acacia In Bright * disease, S(?p/, 10S9 


Addosi^ diabetic, Marche 445 

and acute coronar> artery occla 
tion with reccnery, May, 764 
Acne volgaris prmentlon Scpt^ 1138 
therapy Sept , 1138 
Adiposogenital dy»troph> piersormllty 
dlstrabanccs In, May, 674 
Adrenalin, See Epinephrine 
Agglutination test for lih sensitization, 
July 753 

In braceDosIs Jan 191 
Agranulocytosis bone marrow in May 
532 < 

AlWghts syndrtmie, May 720 
Albui^ concentrated human serum, 
la Bright t disease, Scpf,, 1087 
AIc^l in coronary thrombosis, Jan , 
loT 

ADryiamlM In treatment of neoplastic 
*n<i allied diseases of hemopoietic 
system, Jon^ o 

Allergic dlsea3e(8), benadryl in, July 
949 

In children histamine antagonists, 
J^V, 948 

Pyrihenamino In, July. 949 

In blood transfusion July, 

o( M ] 

aritlhiitaminic substances in, I 
Japr, 43 ' 

klfc? Mu, 955 

^dcal impllcaticm,, 
March, 42T ^ 

March, 429 

oreota, prevendoD Snrt, 1139 
Sepi, 1138 

J™-. 110 

Dlatoes AssodaOon March, 

In Bright! di«a», Sept, 

*o nathnia of children, 

'n mcajla /an 64 
Wav 583 

^ aplastic, bone mantnv In May, 

acute duo to sulfamlla- 
Jan., 33 


Anemia, hemobtlc, bono raarroN^ in 
May, 528 

hypoplostlc, bone marrow In, May, 
529 

mncroc>'tic, of infancy bone mantn\ 
In May 529 

Antndds in niassi\*e hemorrhage from 
peptic ulcer Sept, 1127 
Antibiotics reactions to Jan, 31 
use recent do’clopments Jan 19 
Antisposmodlcs In massive hemorrhago 
from peptic ulcer Sept , 1129 
Aortic stenosis, congenital with 
flted anomalies of aorta. May, 543 
Arthritis, exercises for patients w-ilh 
ScpM231 

Aspimtlon pncximonla, Jan , 5S 
Asthma, bronchial, benadryl in Jan 
; 46, 49 

I emotional factors Jan , 210 
I pyribenzamlne In, Jan , 48 49 
drug oU^ July „ 

intolerance in July 
histamine antagonists In July 951 
Asthmotlc attack, management, in chlb 
dron. May, 537 ^ 

Aleleclasfa In polJoinyelJUs May ^ 
Atherosclerosis, coronni), Jan., 153 
Atomic energy as source of power Jniy, 
975 , 

clinical application J\"V 
deleterious eHecls July 973 
Bovemment program of nwtlicii 
research, July 972 
in mescal pmctlce^n’t/ 9*-. 

research July Om . 

medical groups cmploWnj. 

978 

me! conilnictlTO \omi' 

five, July, 0^ 

BACxAarc. fnnrtli'iwl »>,, 

BanUJU-ndremo iHmi- m’lti'w In. -'MV 

B^/ bods tcmisotnlnK-^ h, fnmln'nAl 
utenno mcKshug w v.otviin 

BehaN-ior di^otvlcrt Uv ( 

5 ‘ ' 
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Bismuth m congemtal syphihs, cases 
refractory to pemcillm. May, 643 
in lupus erythematodes, Jan , 211 
Blood, composition, m uremia, changes 
m, July, 870 

cross-matchmg, July, 795 
disorders of children, bone marrow 
exammabon in, May, 525 
dyscrasias, radiophosphorus m treat- 
ment, Jan , 3, July, 810 
groupmg, laboratory aspects, July, 
787 

groups, July, 789 
sugar curves, March, 290, 291 
diabefac, March, 290, 307 
pseudodiabefac, March, 290, 293 
transfusions See Transfusions 
Bone marrow exammabon m blood dis- 
orders of children. May, 525 
neoplasms. May, 535 
normal, nucleated cell count. May, 
527 

Bones, cysts. May, 508 

tumors, m childhood, May, 505 
Branchial cysts. May, 499 
Bnght’s disease, acacia in. Sept, 1089 
acidifymg salts in. Sept , 1079 
amino aads m, Sept, 1084 
ash add diet. Sept, 1079 
concentrated human serum albu- 
min in. Sept, 1087 
digitalis m. Sept , 1080 
gelatm in. Sept , 1089 
globm in. Sept , 1088 
mcrease of plasma colloid osmohc 
pressure. Sept, 1085 
ismglass m. Sept, 1089 
mtercurrent infecbons. Sept, 1090 
management of edema in. Sept, 
1077 

mercunal diurehcs m. Sept, 1081 
potassium salts in. Sept , 1079 
protein content of diet. Sept , 1083 
sodium content of diet. Sept, 
1077 

Southey's tubes in. Sept, 1089 
urea in. Sept , 1082 

Bronchial asthnia, benadryl in, Jan , 46, 
49 

pynbenzamine m, Jan , 48, 49 
Bronchiectasis, pneumombs in, July, 
855 

roentgenologic diagnosis before bron- 
chography, July, 850 
V rehability of, July, 858 
" manifestations, July, 850 
opneumoma, Jan , 57 
^ I aggluhnabon test, Jan, 191 
jeHosis, chronic, diagnostic problems, 
182 


Cabbabsone m amebic dysentery, Jan , 
119 

Carcmoma, bronchogemc, metastashdng, 
associahon with dermatomyositis. 
Sept, 1148 

Cardiovascular failure m blood trans- 
fusion, July, 805 

Carotid smus reflex, hyperactive, syn- 
drome of,, July, 841 
Cataract, congemtal. May, 758 
m alloxan diabetes, March, 429 
Catarrh, vernal. May, 761 
Cerebral palsy, therapeutic exercises in. 
May, 632 

Chickenpox, gamma globulin in. May, 
606 

Children, allergic disease m, histamme 
antagonists, July, 948 
convulsive disorders in, July, 934 
diseases, symposium on. May, 497 
feeding difficulties m. May, 688 
Chmiofon m amebic dysentery, Jan, 
119 

Chondroma,* May, 508 
Chondrosarcoma, May, 510 
Chorea, treatment. May, 564 
ChijomafBnoma, May, 505 
Circulation, effect or physical agents on, 
Sept , 1229 

Clmical medicine, advances m, sympo- 
sium on,' Jon, 1 

Glutton’s jomts, pemcillm in. May, 641 
Coffee m coronary thrombosis, Jan , 157 
Cohtis, Shigella, Jan, 113 

ulcerative, nonspecific, psychogemc 
factors, Jan , 219 
Coma, diabetic, March, 445, 457 
Communicable diseases, acute, Jan, 61 
common, immunization in. May, 
590 

Conglutination test for Rh sensitization, 
JiUy, 795 

Convulsions, causes of, July, 935 
treatment, July, 936 
Convulsive disorders, classification, July, 
935 

diet m, July, 943 
in children, July, 934 
Coronary artery disease, Jan , 153 
treatment, Jan , 156 
occlusion, acute, and diabetic 
acidosis with recovery. May, 764 
atherosclerosis, Jan , 153 
thfomhosis, treatment, Jan , 156 
Cramopharyngioma, May, 502 
Cretini^, May, 714 
Cross-matching of blood, July, 795 
Cystic disease in childhood. May, 501 
Cystoscopy in infants and children. May, 
664 
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Cyrti, bone. May 508 
bronchial. May, 499 
dennold. May 601 
thyTOgl<M$al dnct. May 499 

Dacrtostenosis, congenital, Moy, 757 , 
DDT as dog pcm^er for dclo, Mau, 655 
Deina in neoplartlc diseases of temo- 
poJedo system, /otu, 10 
Dengue fever, lii67 

clinical characteristics, Sept^ 1268 
differential diagnosis, Sept, 15S71 
etiology, Sept 1268 
Itomvmity, Scjrt^ 1271 
incidence, Sept*, 1267 
prevention. Sept, 1271 
trcatmenL Sept 1271 
Dermatitis, exioHativo Jaly, 962 
classification, Julu, 9^ 
compficadons, July, 068 
diagnosis. July, 064 
from penicillin, Jan^ 38 
symptomatokiCT', July, 963 
treatment, July 0^ 
scbonbeic, prevention, Sept, 1146 
therapy Sept, 
todc, £i^ penldfitfi, Jak, 37 
Dermatornyositis associated with metas- 
toilzing bronchogenic car- 
cinoma, cllnioopatholog- 
leal conference. Sept 
1148 

diagnosis 1157 

pathological findings, Sept., 
1160 

disseminated lupus erythematodes 
and, Jaiu, 200 

Dermatophytosis, prevention. Sept 1140 
theraw, Sept, 1159 
Dennold cysts In childhood, i/oy 501 
Diabetes alloxan, clinical Implications, 
Afflrt*. 427 
Mthology, March 429 
mdlltus, annnal number of De^v coses, 
iforch, 570 

blood sugar curves in March, 290, 
291 

complications, acute, iforc/j, 407 
diagnosis, March, 513 
«rfy. treatment, March, 387 
fcbrlie illnesses complicating 
3/flrch, 408, 410 

glacose tolerance tests 3/fffch, 289 
209 

hyjer^TOnfr In, effect on patient, 

insulto In, odlustmcnt of patient to 
^^le-injcctlon mixture 3f arch, 

effective Umlng 3/crch 327 


Diabetes mellittis. Insulin in, mixtures 
and mooifications, 3f£irch, 335, 
343 ^ 

therapeutic approach, iforc/i, 
336 

types and their actions and uses, 
3jrafch 327 

unusual requirements, 3farc/i 359 
Juvenile, 3fflTch, 358 
Hpomla in, 3forch, 465 
longeWty In, MarcJi 384 
management when mouth feeding 
Is contraindicated, March, 412 
mortality rates, March, 372 

eff^ of inciitn on, March, 
374 

geograpblca] and racial varia 
tions, 3fflrch* 376 
tren^ March, 878 
by sex and age, MarcJi, 382 
urbao-ruml dlffeoences, March, 
378 

multiple complication^ March, 415 
obesity and, afarch, SOT 
pancreas in role. March 267 
pregnancy compucatinff, after 20 
yean doratioD, More^ 395 
prevalence In United States, 3forch 
369 

public health and, 3farch, 481 
pyelonephritis complicating, 3forc/i, 
418 

recent statistics, 3fffrc7t, 389 
surgery in, preoperative and post 
operative management, March, 
420 

surgical complications, March 411 
symposium on. MareJt 259 
t^tment, and Inddenco of com 
plications, 3fffrch, 891 
In children, March, Z79 
incentives to, Manm 387 
tuberculosis complicating, 3fflrch, 
413 

Diabello oddosis, March, 445 

and acute coronary artery occlusion 
with recovery May, 764 
children, summer comps for, March, 
435 

coma 3forch 445, 457 
etiology and prevention, March 
445 

liathologic physiology, 3/cfch, 447 
464 

prognosis, 3farch, 454 473 - 
symptoms and course, March, 4G2 
treatment 3/flrch 451, 467 
pro-coma, March 457 
Diamond and Abclson test for I\h factor. 
July, 792 
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Diarrhea, epidemic, with nausea and 
vomiting, Jan , 

Dicumarol m coronary thrombosis, Jan , 
160 

Diet, acid ash, in Bnght’s disease, Sept , 
1079 

m Bnght’s disease, protem content 
of, Sept, 1083 

sodium content of. Sept , 1077 
m convulsive disorders, Juij/, 943 
m diastohc hypertension, Sept , 1108 
m massive hemorrhage from peptic 
ulcer. Sept , 1126 
in myasthenia gravis, July, 918 
in pregnancy, effect on intra-uterxne 
fetus. May, 696 

m Rocky Mountain spotted fever, 
Mau, 650 

m subacute and chrome hepatitis. 
Sept , 1060 

Dietotherapy in epilepsy. Sept , 1284 
Digitalis m Bnght s disease. Sept , 1080 
in coronary disease, Jan , 158 
m rheumatic heart disease. May, 574 
Diodoqum m ambeic dystentery, Jan , 
119 

Diphthena, Jan, 61 
immunization. May, 590 
Diseases, disseminabon of, factors m, 
July, 983 

of international importance, July, 983 
transmission of vectors, July^ 987 
Diurebcs, mercurial, in Bnght s disease. 
Sept, 1081 

in rheumabc heart disease. May, 
576 

Drug(s) allergy m asthma, July, 955 
common, intolerance m asthma, July, 
954, 957 

evaluation of eflScacy, Sept, 1242. 
mtolerance in asthma, July, 954, 957 
Duodenal fistula compheabng chrome 
duodenal ulcer, July, 1033 
ulcer, acute, July, 996 
chrome, July, 997 

complicabons, July, 1001 
duodenal fistula compheabng, 
July, 1033 

hemorrhage compheabng, July, 
1010 

pam of, July, 998 
perforabng, July, 1026 
perforadon, acute, m, July, 1016 
pylonc obstruebon compheabng, 
^ July, 1001 

V ’ symptoms, periodicity, July, 998 
diagnosis, July, 1034 
M . July, 995 
’■ lerforating, differenbal diagnosis, 
July, 1020 


Duodenal ulcer, subacute perforating, 
July, 1024 

symptoms and diagnosis, July, 995 
Dwarfism, endocnnologic aspects. May, 
712 

hypopitmtary. May, 715 
Dysentery, amebic, Jan, 116 
bacillary, Jan, 113 
sulfonamides m, Jan , 115 

Eczema, histamme antagonists m, July, 
953 

Edema in Bnght’s disease, management 
of. Sept, 1077 

in subacute and chrome hepatitis, 
management of, Sept , 1062 
Electrocardiogram m axis shift and heart 
stram, Jan, 172 

Emebne in amebic dysentery, Jan , 118 
Encephahbs, Jan, 83 
measles, Jan , 65 

personahty dishubances followmg, 
May, 671 

Encephalopathy, pertussis. May, 671 
Enchondroma, May, 508 
Endocarditis, bacterial, subacute, pen* 
lalhn in, Jan, 19 

Endoerme disorders in children, be- 
havior disorders and personahty 
changes resulbng from, May, 674 
therapy in funebond uterine bleedmg, 
Jan , 231 

Endocnnologic araects of retarded 
growth and dwafism. May, 712 
Endothehoma, May, 510 
Enteric infections, acute, Jan., 113 
Ephedrme sulfate m myasthema gravis, 
July, 912, 914 

Epmephrme m asthma of children. May, 
537 

dangers of inhalation. May, 538 
Epilepsy, dietotherapy in. Sept, 1284 
ebological considerabons. Sept , 1273 
generm considerations. Sept, 1273 
practical aspects of. Sept , 1273 
psychotherapy in. Sept, 1285 
therapy, general medicinal. Sept , 1278 
specific drugs. Sept , 1279 
surgical. Sept , 1284 
types of seizures. Sept, 1275 
ErjUhema mulhforme, prevenbon. Sept , 
1141 

therapy. Sept , 1140 

Erythroblastosis fetalis, Rli factor and, 
Jan , 240, May, 705, July, 799, Sept , 
1168 

Estrogen therapy m dwarfism. May, 729 
in functional utenne bleedmg, Jan , 
^231 

Ewmg’s tumor. May, 510 
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Exercises for orthritio patients Sept , 
1231 

tbcrapeutic, in pediatrics, Mtfy, 626 
Eitoo-Roso glucose tolerance test, 
March, 205 

Eyes, diseases, in children. May, 7S0 
fo^gn bodies in. May 762 
Injuries, in children. May 762 
tujnon, in childho^, May, 505 

Feojinc difBcnlties in early childhood, 
hfoy, 688 

Fetus, intra ulerioe effect of maternal 
diet on, Moy 096 
FlbrinogenopCTila, Scpt^ 1176 
Fistula, duodenal Sec Duodenal -fistula 
Folic acid In blood disorders Scpt^ 
1163 

in sprue, /on^ 130 
Food poisoning Jan^ 121 
sotmonella, Jan 122 
staphylococcal, Jan. 121 
itreptixoccus Jan. 123 
Foreign Dodiei in eye. May 762 
Fonmeau compounds in allergic dis- 
orders Jan . 44 

FriedlBnders Dadllus pneumonia, Jan^ 
59 

Fnictosuria, Morch, 818 619 622 
Functional disturbances, Jdn^ 216 
uterine bleeding Jan , 226 

CaiACTOsUBiA, Ktaxdt 615 I 

Gallbladder msease association with 
heart disease, Jan 161 
Gamma globulin in measles proph) laris, 
Jan., 64 Moy 602 
in pediatrics, Moy 602 
Ganglioneuroma, May 604 
Gos^ointesUnal disorders i>eostigmiDe 
In, Sepf^ 1243 

Gaucher t disease, bone marrow In, ifoy 
535 

Gelatin in Brights disease Sept., 1089 
Genitourinary tract, turaore In child- 
hood, May 516 

German measles, gamma globnlin in. 
Wny 605 

Giant cell tumor of bone /om, 508 
Globin in Brights disease Sepf 10S8 
insulin >riln ainc, acdoni and uses. 
March 632 

managommt of diabetes Trilb 
March 337 

Globulin, Mmma. Sec Gamma gfohulin 
Glucose tolerance tests Vfarch 289 

arterial versus \*enous blood 
snmr, MarvJt, 264 302 
blood tngar cim-es In MarcJi, 
290 291 


Glucose tolerance tests choice of bbod 
sugar method, March, 294 
301 

differentiation of symptomless 
glycosurias by, Mardi, 289 
doubtful, March 296 
Exton Rose March, 295 
Interpretationj hSarw 299 
intravenous, March, 296 
standards for fud^g March, 307 
technic, Mor^, z99 
Glycosnria renal, Morch, 291, S14 
of pregnancy, iforch, 814 
Glycosurias symptomless, differentiation 
by sugar tolerance tests March 
289 

unclassified MarcJi, 314 
Gonadotropin, chorionic. In dwarfism 
May, 729 

in functional uterine bleeding Jan., 
231 

Growth hormone In dwarfism May 728 
retarded, endocTinologic aspects, 3fay, 
712 

Hay PEVEn, benadiyl in, Jan., 45 49 
hlstamlDO antogoni^ in July 951 
pyiibenzamine in, Jen, 48 49 
Heaa injuries, neostigmine in, Srpf., 
1253 

Headache neostigmine in. Sept , 1253 
Heart, axis shift, electrocardiogram in, 
Jan., 172, 173 

disease, gallbladder disease and, as 
so^tion of Jan,, 161 
mistalcen diapjosis, Inxiilidlsm due 
to, Joru, 216 

rheumatic. May, 557 572 
faflure, chronic congestive, manage 
ment of Sepf , 12^ 
congestive, medianisin of, Sep# 
1289 

treatment, Sepf , 1295 
slrai^ electrocardiogram in, Jan , 172 

Ucmatolog) recent advimces in, Scpf_ 
1103 

Hemangioma in children. May 518 
Hcmobric ancnila, bone marrow in 
May, 528 

disease of ncw’born May 706 
reaction In blood transfusion, Jtdy 604 
Hemophilia, S<mf., 1178 
Hemophilus influemae meningitis. Jaru 
78 Sepf , 1093 
ftrcnlomycin in Jon 78 
Hemopolcuc system, diseases nitrogen 
mustards in, Jan,, 3 
rndl(^boiphorus in, Jan,, 3, July, 
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Hemorrhage comphcatmg chrome duo- 
denal ulcer, July, 1010 
massive, from peptic ulcer, antacids 
m Sept, 1127 

anti^asmodJcs m. Sept, 1129 
blood transfusions m. Sept , 
1124 

V diagnosis. Sept, 1121 
diet in. Sept , 1126 
elective surgery m. Sept , 1181 
emergency surgery m, Sept, 
1129 

laboratory studies, Sept , 1123 
management of. Sept , 1121 
parenteral fluids m. Sept , 1125 
sedation m Sept , 1128 
vitamins m, Sept , 1129 
Hemorrhagic diseases, Sept , 1173 
Heparm m coronary thrombosis, Jan , 
160 

Hepabtis, acute mfeebons, gamma glob- 
uhn in. May, 604 

Hepatitis, subacute and chronic, bed 
rest. Sept, 1063 
complications. Sept , 1063 
diet m, Sept, 1060 
management of edema. Sept , 
1062 

therapeutic considerations in, 
Se^ , 1059 

Histaminase, Sept , 1265 

chmeal uses evaluation of. Sept , 1261 
m asthma of children. May, 540 
Histamme antagonists, dosage and ad- 
ministrahon, July, 949 
general eflrects, July, 949 
m allergic disease m children, July, 
948 

in asthma, July, 951 
in eczema, July, 953 
m hay fever, July, 951 
m urticaria, July, 952 
in vasomotor rhi^tis, July, 952 
as diamostic agent. Sept , 1262 
clinical uses, evaluation of. Sept , 1261 i 
m asthma of children. May, 540 
therapeutic uses. Sept , 12^ 

Hodglon’s disease in childhood. May, 
515 

nitrogen mustards m, Jan , 5, 10 
radiophosphorus m, Jan , 4, July, 
836 

Homosexuality, behavior disturbances 
> May, 676 

olycemla m diabetes, harm to pa- 
, , ' 'I- from, March, 267 

ous effects on pancreas, March, 

^ lO 

> ■ I among malingerers, 
'dtch, 477 


Hyperpituitarism, selective, with sec- 
ondary hypogonadism. May, 716 
Hypertension, diastolic, diet m. Sept, 
1108 

drug therapy in. Sept , 1109 
psychotherapy m. Sept , 1107 
surgical treatment. Sept, 1111 
sympathectomy m, Sept, 1111 
compheations of, Sept , 1115 
treatment of. Sept , 1106 
drug therapy, Jan , 149 
essential, Jan , 142 
theones of causation, Jan , 148 
hopeful aspects m chnical story, Jan , 
142 

secondary, Jan , 146 
Hyperthyroidism, myasthenia gravis and, 
July, 920 

Hyperventilation syndrome, July, 845 
Hyproparathyroidism, chronic, unusual 
clmical manifestations^ Jan , 243 
Hypothyroidism, May, 714 
Hystena, conversion symptoms, manage- 
ment of, July, 927 
psychopathology of, July, 926 
treatment, symptomatic, July, 924 

IcxEBUS gravis neonatorum. May, 705 
neonatorum, Sept, 1185 
precox. May, 707 

Immune serum in measles prophylaxis 
and treatment, Jan, 64 
m Rocky Mountain spotted fever, 
Mau, 650 

m whoopmg cough prophylaxis, 
Jan , 65 

treatment, Jan , 66 

Immunization, active, m pediatnes. 
May, 590 

Impehgo, prevenhon, Sept, 1141 
therapy. Sept, 1141 
Infanble paralysis See Poliomyelitis 
infeebous diseases, acute, Jan, 61 
Influenza, immumzabon. May, 598 
Influenzal menmgitis, Jan, 70 
Injunes of eyes in children, May, 782 
Insect vectors, transmission by airplane, 
July, 987 

Insulin, globin, with zme, March, 332, 
337 

m diabetes, adjustment of pabent to 
smgle mjeebon mixture, March, 
354 

effect on mortahty rates, March, 
374 

effecbve timing, March, 327 
unusual requirements, March, 359 
■with compheations, March, 407 
in diabebc coma, March, 452, 469 
insensib'vlty to, March, 359 
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Frtfulin, nriJrturei and modifications, 
More?*, 335 343 

passive transfer test, March, 306 
protamine zinc, 3/arch, 330, 357 
NP 50, March, 335. 338, 345, 
346 

NPC 60, March 350 
S 1 mlitnre, i/orch, 335, 838, 
345,346 

refnctoriiicss March, 359 
resistance, Mofchy 359 
tolerance test, MaTch^ 366 
types and tnelr a<^loni and uses, 
March 327 

nniDodlfied, Marcht 828 
Interviewing technic for psycbonca* 
roses, Se^, 1506 

Intestinal Infe^ons, actrte, Jaru, 113 
Intracranial tumora In childhood. May, 
501 

Ipecac, syrup In refractory asthma In 
children, Alaif, 538 

Isingkss in Britts disease, Sapt , 1089 

jAtrvDicn. physiological, Sept^ 1185 
present at birth, Sapt^ 1185 
Joints, effects of physical agents on, 
Sept^ 1229 

KnuTiTO, Intentidal, May, 739 
penicillin In, Maj^, 641 
phlyctenular, Map, 760 

LwTOBAcnxin easel factor tn sprue, 
^ JoJL, 130 

l^osnila. Mart* 314 

h®^ttoroge blo^ sugar curve, Afarch 

bone marrow In, May, 530 
w childhood, May 512 

mustards In, Jan., 5, 10 
Jidiopbosphorus in, Jaru, 4, July, 627 
ti^toeni of Sept^ 1178 
^^Jopoda duo to sulfalhlazole, Jati^ 

Mareh, 319 ^ 

}r^*Sschi syndrorao. /an,, 206 

in diabetes meliltus, Afarxh 

njetsbolltm, diseases of bone 
^ May, 535 
uJJ^U>/ofL 138 
^^Sh^jfpsy of value of, Sepf^ 1060 
/an., 130 

^dromc, Afau, 716 
ciyuKaruilodcs diMemlnaled, 
acute, /an^ 1G8 

u^^^gtoma in chSmen Alay, 5StO 
, acute infectious, bone 

^^KMay, 531 


Lymijhosarcoma In childhood. May, 514 
nitrogen mustards In, Jaru, 5 10 
radioactive phosphorus In, Jan 4 

Maumoeue^ hyperinsullnlsm among, 
March, 477 

Maltosurlo, March, 315 

Mannoheptulosvula, March 315 

Measles Jan., 64 
omldopyTine in, Jan , 64 
encephabtls Jan., 64 
g PTnmn ^^hulIn In prophjlails, May, 

in treatment, May, 602 
Immune serum In prophybuds, Jan., 
64 

In treatment, Jan , 64 

Medicine physical, and the ildn Sept , 

prescription of in ofBce practice, 
Sept.m7 

Mellturias, less common, diagnosis 
March 313 

Meningitis, bacterial, dlnlcaJ features 
and treatment, Jan, *72 
duo to gram negative bacilli Sep 
i099 

Hemophilos influenzae, Jan., / 6 Sepi 
1093 

rtreptomydn in, Jaiu, 78 
fnddenco of cates suitable for strep* 
tomydn. Sept., 1092 
influenzal, /am, 70 
menlngococcic, Jan,, 71 73 
penidi^ In, /oru, "^0 „ ^ 
xtilfonamldes in, /am, 03 75 
prophylactic use, Jan,, TO 
supportive therapy /<^ TO 
pneomococcic, Jan., 71 Tl 
staphylococcic, 
streptococcic, /an, 79 
streptomyefa in treatment of, hepu, 
1092 ^ „„ 

faric cSccti, ,,01 

tnbereulotu /on, 71 “ S«J)t,1101 

MtrSl diurotia la rhcmnolic hoort 
la MSthwa of cWUren May 

Sopt, 1223 
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Myasthenia gravis, care of patient vnth, 
July. 907 
diet in, July, 918 

ephednne sulfate m, July, 912, 
914 

hyperthyroidism and, July, 920 
neostigmine m, July, 909, 914, 916, 
Sept, 1248 

roentgen therapy of thymus, July, 
921 

thymectomy in, July, 921 
treatment m average case, July, 909 
m exceptional case, July, 913 
Myeloma, endothehal, Jan , 510 

multiple, bone marrow m. May, 536 
mtrogen mustards in, Jan , 5, 10 
radiophosphorus in, Jan, 4, July, 
832 

Myocarditis, focal, acute, foUowmg sul- 
fadiazme mtravenously, Jan , 34 
Myosarcoma of vagma. May, 518 

Neoplastic diseases, diamosis and 
management m childhood. May, 498 
Neostigmine as rmotic. Sept , 1253 
as potentiator of moiphme. Sept , 1253 
as pregnancy test. Sept , 1252 
as vasodilator. Sept , 1252 
clinical uses. Sept , 1238, 1243 
effect on normal human subject, Sept , 
1240 

m gastromtestinal disorders. Sept, 
1243 

in head injuries. Sept , 1253 ' 

m headache. Sept , 1253 
m myasthema gravis, July, 909, 914, 
916, Sept, 1248 

m neuromuscular disorders. Sept , 
1250 

m otology. Sept , 1253 
in tachycardia. Sept, 1253 
m unnary bladder disorders. Sept, 
1247 

pharmacology. Sept, 1239 
Nephntis, Jan , 134, 136 

edema m, management, Sent , 1077 
mtersdfaal, foUowmg sulfadiazine m- 
travenously, Jan , 34 
Nephrosis, Jan , 134, 138 
lipoid, Jan , 138 
rutm therapy, Jan , 141 
Nervous system, tumors, m childhood. 
May, 501 

Neuroblastoma, May, 504 
I marrow m. May, 535 
- 1 .. > tosis. May, 522 

r > 'scular disorders, neostigmme 

Sept, 1250 

yy 1 congemtal, pemcilhn in, 
1 'ay, 641 


Neutropema, splemc, bone marrow in, 
May, 535 
Nevus, May, 520 

Newborn, erythroblastosis m, Rh factoi 
and, Jan , 240, May, 705 
Niemann-Pick s disease, bone marrow 
m. May, 535 

Nitrogen mustards m treatment of neo- 
plastic and alhed diseases of hemo- 
poietic system, Jan , 3 
Nitroglycerm m coronary disease, Jan, 

.. 

“Nonsuspect group” in toxeima of preg- 
nancy, Sept, 1202 

Obese thyropituitary deficiency m the 
male. May, 731 

Obesity comphcatmg diabetes melhtus, 
March, 389 

Obstetrics, Rh factor m. May, 702, July, 
799 

Ophthalmia neonatorum. May, 759 
Ophthalmologic problems m pediatncs, 
May, 750 

Opsonocytophagic test in brucellosis, 
Jan , 194 

Orbit, tumors, m childhood. May, 505 
Osteochondroma, May, 508 
Osteogenic sarcoma. May, 509 
Osteoma, osteoid, Jan , 508 
Otology, neosbgmme in. Sept, 1253 
Ovarian dwarfism. May, 720 
Ovary, tumors, m childhood. May, 517 
Oxygen therapy m coronary thrombosis, 
Jan , 159 

Oxyhyperglycemia, March, 292 

PANC31EAS, mjunous effects of hyper- 
glycemia on, March, 270 
role, m diabetes, March, 267 
Pancreatic steatorrhea, Jan , 126 
Para-ammobenzoic acid m Rocky Moun- 
tam spotted fever in children. May, 
647 

Paralysis, cerebral, therapeutic exercises 
m. May, 832 

Parathyroid insufficiency, imusual chni- 
cal manifestabons, Jan , 243 
Parkmson’s disease, Jan , 92 
Pediatncs, symposium on. May, 497 
Pemcilhn, dermabbs from, Jan , 37, 38 
fever, urbcana and migratory poly- 
arthntis due to, Jan, 38 
in atypical pneumoma, Jan , 57 
m bronchopneumoma, Jan , 57 
m diphthena, Jan , 62 
in lupus erythematodes, Jan, 211 
m memngococcic meningitis, Jan , 
76 

in neurosyphihs, congemtal. May, 841 
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PenldDln in pneunaococdc meningitis 

Jan^ 71 

in pncunjonla, Jon^ 21, 54 
in prevention of portemboUc pul 
monaiy infection, Jon,, 24 
in Rocky Mountain spotted fever 
May. d50 

in scarlet fever, Jan,, 63 
in rtreptococdo meningitis Jan^ 79 
in subacute bacterial endocarditis, 
Jon- 19 

In typoills, congenital, Afay, 638 
in pregnancy, propbylacUc, May, 
686 

reactions to advene, Jaiu, 31 
Penlosuria, JJareJt 316, 318, 322 
Peptic nlcCT, Jotu, 101 

add neutralization, Jan,, 10$ 
masstvo bcDootihage from, antadds 
in, Sffpt , 1127 

antispasmodica In, Sept 1129 
biooa transfusions in Sept 
1124 

diagnosis. Sept,, 1121 
diet in. Sept , 1126 
elective xur^xy in. Sept,, 1131 
cirwn|cncy surgery in Sc7><, 

lalwralory studies, Sepf^ 1123 
management of. Sept , 1121 
parenteral fluids in. Sept , 1125 
sedation in, Sept^ 1128 
vitamins in $<^,1129 
parenteral therapy Jan , 111 
psycbosomatic approach, Jon^ 111 
>*8goloiny for, Jan- 112 
Perforation, acute. In chronic duodenal 
ulcer July 1018 

Personality disturbances in children, 
i/ay, 608 

in psycboneuroscs, general origin, 
Se^„ 1209 

Pheoobarblul ta hypertension, Jon., 150 
Phospbonis radioactive, in treatment 
of neoplastic and allied disuses of 
hemopoietic ^-51010 Jan, 3 
Pl toiljg y dwarfism. May 715 
«i^ct in obese thTTOpihiJUry de^ 
Hdency in male. May, 734 
Htyiiasts ioscl pie\Tirtion, Sepi„ 1142 
therapy, Sept„ 1142 
^raococdcmenfngitfa Jen., 71 77 
arpiratkm. /cn^ 55 
atypical, /cn^ 56 

hioiJha Jaru, 53 
^ /tfr_ 21, 54 
tberapT Jsn„ 50 
*™diazii>e in^ Jen,, 53 
tulfcmainJd^ in, Jan,, 53 
Jan,, 52 


Pneumonitis In bronchiectasis July, 855 
rocntgenologio signs, Juiy, 8M 
Poliomyelitis, atelectasis In, May, 609 
gamma globulin In, May, 005 
SieTapeutic cxcrdsci in, A/ay, 631 
Polyc^emia rubra vem, nitrogen irms 
turds In, Jan , 5 10 
mdlopHosphorus in, Jan , 4; Ju/y, 
815 

Posterior fossa tumor, May 502 
Posturo poor, therapeutic exerdscs In, 
May, 630 

Potassium salts In Bright s disease, Sapt , 
1070 

Pre-coma, diabetic, March, 457 
Precclatnpsla ns hazard In pregnancy in 
diabetics, March, 395 
Premrancy complicating diabetes of more 
ll^ 20 years duration, March, 395 
diet in, dfoct on Intra-utarlna ictus, 
May, C90 

Rh factor and. May, 702 July, 709 
test, neostigmine, Sept , 1^2 
toremia of, management, Sept, 1103 
"nonsuspect group." ^pf , 1202 
prolecUvo pieudogJobulIa In, Sapt , 
1192 

"suijxjct toxemia group, Sept , 

treatment Sept,, 1102 
vitamin E in, Sept„ 1198 
Pregnant woman, lyphlUtic, prophylac- 
tJe treatment with penidlUn, May, 
636 

PreMcninolone in functional utcafoc 

bleeding, Jan , 231 

Prcscriptinn of physical medldno in 
office practice. Sept , 1227 
‘Writing, camples of, Sept, 3231 
Pressure, plasma coU^ osmotic, In 
crease in Bright's dl cas^. Sepi^ 303*5 
Progesterone la dwarfum. May, 720 
in fimctlumal uterine Jan,, 

231 

Prostate, tumors, in May, 

517 

Pfotamiw* iinc infnhn, ertJon ar/d 
Matrix, 6% 
tn^na7*arv~rA of 

March, 337 , , , ^ 

J/arrft, nyi, pp 


-with, 

yj, Mort/i, 

},fC ^ 

2j) mlilJW- ^ 

, 1«, "MO ’ 

1 J'fU'Jjf'TOWn 
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Pseudoglobulm, protective, in toxemia 
of pregnancy. Sept, 1192 
Psoriasis, prevenbon. Sept, 1144 
therapy. Sept, 1142 
Psychiaby, chila, group psychotherapy. 
Sept, 12^ 

therapy, direct, Sept, 1220 
mdirect. Sept, 1217 
treatment in, SejTt , 1216 
Psychoneuroses, diagnosbc critena, 1 
Sept, 1211 

mtemewmg techmc. Sept , 1206 
office approach to. Sept , 1203 
person^ty dlsturliances, general on- 
gm of. Sept , 1209 

psychotherapeutic management. Sept , 
1211 

Psychosomatic approach m general prac- 
tice, Jan , 213 

disorder, diagnostic cntena. Sept , 
1211 

Psychotherapy, group, in child psychi- 
atry, Sept, 1223 

m dlastohc hypertension, Sept, 1107 
m epilepsy, Sept , 1285 
m psychoneuroses, Sept , 1211 
Purpura, thrombocytopemc, bone mar- 
row m. May, 533 
idiopathic. Sept, 1176 
secondary. Sept, 1177 
Pyelonephntis, acute, comphcating dia- 
betes melhtus, March, 418 
Pylonc obstruction comphcating chrome 
duodenal ulcer, July, 1001 
Pynbenzamme m ^ergic diseases, July, 
949 

disorders, Jan , 47 
m asthma of children. May, 540 
Pyrogemc reactions in blood transfu- 
sions, July, 803 

Pyuna, causes, direct and indirect, May, 
660 

m ihfants and children. May, 665 

Quarantine, mtemahonal, July, 985 
Quimdme m coronary thrombosis, Jan , 
160 

Quimne m lupus erythematodes, Jan, 
211 

Hadiophosphorus m Hodgkm’s disease, 
Jan , 4, July, 836 
^1 leukemia, Jan , 4, July, 827 
’^'•multiple myeloma, Jan, 4, July, 

9 

I lycythemia rubra vera, Jan , 4, 

,4 u, 815 

i I mt of neoplastic and alhed 
diseases of hemopoietic system, 
Jan , 3, July, 810 


Radiophosphorus, physical properties, 
July, 811 

physiological data, July, 812, 813 
Radium treatment of function^ uterine 
bleedmg, Jan , 233, 234 
Reactions, allergic, in blood transfusion, 
July, 804 

Renal glycosuria, March, 291, 314 
of pregnancy, March, 314 
Rest, bed, in subacute and chronic hep- 
atitis, Sept , 1063 

m coronary thrombosis, Jan , 158, 159 
m diastohc hypertension. Sept , 1108 
Retinoblastoma, May, 506 
Rh blood types, scheme of, July, 791 
factor, Jan , ^6, July, 790 

and erythroblastosis fetalis, Jan , 
240, May, 705, July, 799, Sept , 
1168 

and pregnancy. May, 702 
m obstetnes, July, 799 
m transfusion reactions, Jan , 239, 
May, 700, July, 799 
mode of action and clmical result. 
May, 700 

pregnany and. May, 702, July, 
799 

tests for determmahon, July, 792 
sensitization, tests for determination, 
July, 793 

Rheumatic fever, acute, treatment m 
children. May, 557 
m adults, Jan, 94 
treatment, Jan, 99 
protracted phase, sanatonum care. 
May, 564 

heart disease. May, 557, 572 
Rheumatoid spondylitis, July, 879 
Rhimtis, vasomotor, benadiyl in, Jan, 
46, 49 

histamme antagonists in, July, 952 
pynbenzamme in, Jan , 49 
Rickettsial diseases, immunization. May, 
597 

Rocky Mountam spotted fever in chil- 
dren, treatment and prevention. May, 
647 

Roentgen theraw of thymus, m myasthe- 
nia gravis, July, 921 
Rutin m nephrosis, Jan , 141 

SAUCTLATnES m rheumatic fever, Jan, 
99, May, 560 

Salmonella food poisomng, Jan, 122 
Salts, acidfymg, m Bn^t’s disease. 
Sept , 1079 ^ 

potaOTum, m Bnght’s disease, Sept^ 
1079 

Sarcoma botryoides. May, 518 
Eiving’s, May, 510 
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Sympathectomy m diastohc hyperten- 
sion, Sept , mi 
complications of. Sept, 1115 
Sympathetic nervous system, tumors, m 
childhood. May, 504 
Syphilis, congenit^, penicilhn m, May, 
638 

m children, treatment, newer con- 
cepts, May, 636 

in pregnancy, pemciUm m, prophylac- 
bc use. May, 636 

Tachycabdia, neosbgmme m. Sept , 
1253 

Temperature, body, basal, m funcfaonal 
uterme bleedmg, Jan, 230 
Teratoid tumor in childrOT, May, 499 
Teratoma m children. May, 500 
Test(s), agglutmabon, for Rh sensbza- 
bon, July, 793 

conglutmabon, for Rh sensitization, 
July, 795 

Diamond and Abelson, for Rh factor, 
July, 792 

Testicles, tumors, in childhood. May, 
517 

Testosterone m dwarfism. May, 729 
m functional uterme bleeding, Jan , 
232 

Tetanus, immunization, May, 590 
Theobromme in coronary disease, Jan , 
158 

Theophylline in coronary disease, Jan, 
158 

Thiocyanates m hypertension, Jan, 151 
Thrombocytopemc purpura, bone mar- 
row m. May, 533 
Thrombosis, coronary, Jan , 153 
treatment, Jan, l56 
Thymectomy m myasthema gravis, July, 
921 

Thymus, roentgen therapy m myasthema 
gravis, July, 921 
Thyroglossal duct cyst. May, 499 
Thyroid therapy in dwarfi^. May, 728 
m funcfaonal uterme bleeding of 
adolescents, Jan , 229 
in obese thyropituitaiy deficiency 
m male. May, 734 

Thyropitmtary deficiency with obesity 
m male. May, 731 
Ticks, removal. May, 654 
Tmea capitis, prevention. Sept , 1147 
therapy. Sept , 1146 

r,'- ’ cco m coronary thrombosis, Jan, 

' t 

” group, suspect,” in toxemia 
^ of pregnancy. Sept , 1195 

! pregnancy, treatment. Sept, 1192, 
1197 


Transfusion, blood, allergic reactions, 
July, 804 

cardiovascular failure m, July, 805 
cross-matchmg tests, July, 795 
hemolytic reaction, July, 804 
m masave hemorrhage from peptic 
ulcer. Sept, 1124 
in menmgococcic meningitis, Jan, 
75 

mdications and contraindications, 
July, 806 

operation of service, July, 785 
reactions, July, 803 

Rh factor m, Jan, 239, May, 
700, July, 799 
treatment, July, 803 
symposium on, July, 803 
Tuberculosis, pulmonary, comphcabng 
diabetes mellitus, March, 413 
Tuberculous meningifas, Jan,, 71, 80, 
Sept, 1101 

Tumors, diagnosis and management, in 
chilmood. May, 498 
Turner's syndrome. May, 722 
Typhoid fever, immunization. May, 
594 

peptic See Peptic ulcer, 

Ulceb, duodenal See Duodenal ulcer. 
Urea in Bright's disease. Sept , 1082 
Ureima, blood composition, changes in, 
July, 870 

clmicm recognition and management, 
July, 860 

definition, July, 860 
extrarenal, July, 861 
management of, July, 872 
occurrence, July, 861 
pathogenesis, July, 863 
postrenal, July, 863 
prerenal, July, 881 
prognosis, July, 871 
renal, July, 882, 
symptoms, Julyj 864 
Unnary bladder 'disorders, neostigmine 
m, Sept, 1247 

infection m infants and children, 
complete ‘iirologic examination 
in. May, 659 

postpartum, mfxactable, streptomy- 
cin m, Jan , 25, 27 

Urme, sugar m, differential diagnosis, 
March, 301 

Urography, excretory, m infants and 
children. May, 663 

Urologic exammation, complete, m m- 
fants and children with urinary infec- 
tion, mdications and importance, May, 
659 

Urticaria, benadryl in, Jan , 45, 49 
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Urticaria, histamine antagonists In, 
July, 952 

pVTibenzaraine im Jon , 4^ 49 
Uterine bleeding, fonctionaJ, Jon , 223 
treatment, Jon , 228 

Vaccwes In whooping cough prophyl- 
axis, Jffrt^ 65 

Vagina, myosarcoma, May, 618 
Vagotomy for i>eptlc ulcer, Jon 112 
Vascular disease as hazard h pregnancy 
la diabetics, March, 395 
Vectors, insect, transmission by airplane 
July, 987 

Vltamm E In lozemla of pregnancy, 
Sepf, 1198 


^^tamins In massive hemonhago from 
peptic ulcer Sept, 1129 

Wtoopjnc congh, Jan , 65 

enccphalo^thy In, May, 671 
gamma globulin In, May, 005 
Immunization, May, 693 
prevention, vaedna }an^ 65 
treatment, Jaiu, 66 

Wilms tumor May 516 

X-HAY treatment of functional uterine 
bleeding, Jon., 233, 234 

Yellow fever Inummlzatioa, Afay, 698 



